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the limited number of the polymerizable monomers that can be used, and hence,
the variety of the aqueous dispersions of the thermoplastic resin that can be
produced, is limited. The former process also suffers from complicated control of
the polymerization reaction as well as intricate equipment. On the other hand, the
latter process is applicable to a wide variety of resins in relatively simple
equipment.

[0004] Coatings and articles produced via aqueous dispersions of typical ethylene
copolymers lack the heat resistance and compression set properties needed for
many applications. For example, frothed foams made via the frothing and drying
of aqueous dispersions of homogeneous ethylene-octene copolymers exhibit the
softness required for hygiene and fabric backing applications, but lack the heat

resistance required for shipment during the summer months. In addition, coatings



of aqueous di spersions of honogeneous et hyl ene-octene
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the catalytic linear multi-block olefin interpolymer includes at least one hard
segment and at least one soft segment wherein the cellulose-based article has at
least one of a water resistance value of less than about 10 g/m*/120 seconds as
measured via the Cobb test and an oil and grease resistance value of at least 9 as

measured using the Kit test at an exposure time of 15 seconds.

[0009] In another aspect, embodiments disclosed herein relate to an article formed
by a process that includes impregnating a fibrous structure with a compound, the
compound including a dispersion, the dispersion formed from a catalytic linear

multi-block olefin interpolymer; and at least one dispersing agent, wherein the
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long fiber concentrate pellets, and isolating dried long fiber concentrate pellets.

[0013] In another aspect, embodiments disclosed herein relate to a method to make a
long fiber concentrate including fibers and a thermoplastic resin involving the steps
of coating chopped long fibers with a dispersion wherein the dispersion includes a
calalytic linear multi-block olefin interpolymer; at least one dispersing agent;
wherein the catalytic linear multi-block olefin interpolymer includes at least one

hard segment and at least one soft segment to form thermoplastic coated chopped
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polyoleﬁn. The multl—block olefin interpolymer, in some embodiments, may be
propylene-based interpolymers, ethylene-based interpolymers, or combinations
thereof.

[0019] Dispersions formed in accordance with other embodiments disclosed herein
may include a base polymer, which may include at least one multi-block olefin
interpolymer, a secondary polymeric component, which may include at least one
thermoplastic polyolefin, and a stabilizing agent.

{0020) Benefits derived from a multi-block olefin interpolymer may also be realized
where the multi-block interpolymer is used as a minority component in a
dispersion.  Accordingly, dispersions formed in accordance with yet other
embodiments disclosed herein may include a base polymer, which may include at

least one non-polar thermoplastic polyolefin, a secondary polymeric component,
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respectively, being the
10026] The terms ‘“ethylene/a-olefin interpolymer” and “propylene/a-olefin
interpolymer” refer to polymers with ethylene or propylene, respectively, being the
majority mole fraction of the whole polymer. In some embodiments, the majority
monomer may comprise at least S0 mole percent of the whole polymer; at least 60
mole percent in other embodiments; at least 70 mole percent in other
embodiments; and at least 80 mole percent in yet other embodiments. The
remainder of the whole polymer comprising at least one comonomer. In some
embodiments, ethylene/a-olefin interpolymers include ethylene at a content of

greater than about 80 mole percent, and an a-olefin content of equal to or less than

about 20 mole percent.
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1.4 to about 2 in other embodiments; and from about 1.4 to about 1.8 in yet other
embodiments.

(0029] One example of the multi-block olefin interpolymer is an ethylene/a-olefin

block interpolymer. Another example of the multi-block olefin interpolymer is a

propylene/a-olefin interpolymer. The following description focuses on the

interpolymer as having ethylene as the majority monomer, but applies in a similar



about 1.8 to about 2.1 in yet other enbodi nents. Wen
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etfasiianéo aprepélﬁv?rbﬁﬁe&}cm i?cﬂfowﬁmolywatwgh Egaffhite general
ogo;ﬁ%rwggabregg%k olefin interpolymer is a
opyl ene/ a-olefin inter nmer. The follow ng
[0030] des cr iTiei ethyfeoe/fasalstin nmuﬁeb ogk einprspyirmeraéhareipafigr “ethylene/a-

Pl CRRAER AP, JFkidiohs TRARIT cnrilihe BAR)(rERrtbi or more co-

[ pbk;mnﬂzylmera olefih cmgan@knmts genmlamepaéq/nfbrm, characterized by
chalfcteélstlcs [ 00 3 I eth | ene/ atpLefin 1 ized
Plg) ik TR &F dBPS? ¢8° Sh8fé ?’FEF'E‘érO X hyY eN8f© gotymerize
oltnﬁfnomdrnm&@d Iy In Bherial af bRy cdl mgdls@@ﬁés fmdmr iri€&polymer),
e and one or .nore copo r|za ol e
ﬁ%JﬁféE’g’r a ’T“H“‘pB Oyﬂ%émezréfdymgr m%&@@ﬁmﬂﬁy&e multi-block
mq&'lt%fpfé'lﬁnéﬂmﬁy be tepResRhtcdWyahe BIRGKHe FommagMENt S Of two
or nore pol ynmerized nononer _units dlfferlng in

chem cal or physical pr op%‘f@?"es (bl ock interpolyner),

W]%F@ﬁ@@bwleﬁstrﬁu|p§éfé&bgﬁgl1 hﬂégéf:%?!eé&geﬂhanllnSMZ 3,4,5,10, 15,
enbodi nents, the multi-b er po b

~ PBpPBsdAt 86, 59 'he 390990%}9%9% @rg’mr,a“x( AB}IﬁS%%rﬂehwdl Block or

S ¢ t 1
@égrllsﬂ andlr Bp @5&5&?4 x sgg Bl%%l?gﬁ'éeggﬁ%@ gié)eitel%g:ny SAO SS%@WB s are

j_x@@ed ma hpgehré{ashwm not #pa ég@ﬁh@d or ahatptdfdgh@gk “bfrald’ segments refer

e RS bqf?b‘?}&mg'lzerdeg FSSSP(V?H t&&%n@ llé) g#e[sgﬁt ﬁ gxm%mount greater

and s ar e
fleemhP D nweiglgt pérperd ibrsomoh exﬂlbodmaersst amdf iasbrhen embbldmlé:hts greater

?l?zﬁxng tselirgs erercent bl IOCk o %lﬁt gr Ieéﬁ‘g)ngQ'ﬁt 3 ogEeann er hard

present 1'n
ghtts pier enttham Somaghn’@@ﬁheﬁe nthssora® erbboddmeets, and in other

REPRO o Tef oA dmemet Thiot ethur GrL b ey fegments. In

kémg drhtsdtlimens] ¢y hpar @Melltﬁc&ﬁﬁﬂseeﬁb(lﬂl JibBfastialndlli dthylene.
g%?g{ enbodi rren ht _percent of
t

s%ped]ﬁ oaft ¢ ﬁ@eﬁg?‘&f ggfgﬁghl? Qc slq.f erized umtSQn which the

eohedbiententehthie éiadtér 6REMPWefizh€ Q}@Wehﬁ@f el totl Welﬁht of the soft
substantially all ethylene. "Soft" segnents, on t

SEHBENTR AR SO PRPOH NG CRSAGE it PridFighbpetifnt-sereater than 10
Wit pter&ne:Qﬂtgasmarthﬁ@ntse»n&gmspae&ﬁtuervalt.&grbtﬁexwhgmlmems In

Fs)glglgee%boocflmtegti Ehoet ?Amxﬁl)lggt C(;)l']:telsthl?l t%g stoft segments may be greater
than 20 weight percent, greater than 25 eight percent, greater than 30 weight percent,
greater than 35 weight percent, greater than 40 weight percent, greater than 45
weight percent, greater than 50 weight percent, or greater than 60 weight percent in
various other embodiments.

[0031] In some embodiments, A blocks and B blocks are randomly distributed along
the polymer chain. In other words, the block copolymers do not have a structure
like:

AAA—AA-BBB—BB



segnents in sone enbodi nents, greater than 8 wei ght
percent, greater than 10 wei ght percent, or greater

w0 bas/0dBownei ght percent in various ot her enbodPCEOSHN7/015493
In sone enbodi nents, the conmononer content in the soft
segnents may be greater than 20 wei ght percent,
greater than 25 eight percent, greater than 30 wei ght
percent greater than 35 weight percent, greater than

i ght percent, greater than 45 vve ht percen
[0032] greatérotmﬁrrwdm hitthp &t ?OPOBfm?ﬁ’ R haygf %e'd block. In

V‘ﬁilgrbtthé?eérﬁﬁéﬁmieﬂtsv%Htﬁéi‘sblgﬁfaeA SR CRER  SmpreSIwd or more
sone enbodi nents, A bl ocks and B bl ocks are
rmmmﬂtgl(oehssb-lbid?l}ﬁ)edm&’l aSrighin REMRIILy ner chain. I n ot her

[0033] }NIOLSSTM I%%% %%anﬁ%%liw?% {A ée F{%\é te zéSJ [)?Ca?au{v%éage block

bindek, a@uptanghigsirdm gettehdvan 2erbhiorabolt cbcﬁkand a iséletvlar weight

ot her, enbo ts, neither nor B. .
TR G, Mgy ettt tiabcthoft 23 o hd BermrBites indego ABL is the

avedghl | alﬁreﬁ@rmﬂtthe lﬁ&ﬂch 3iddekhe Bjt Eyrbereeéla -ofl el Bolymer fractions
i nter pol.yners are char an ayerage .

| Rergied ipremanyrIdUn Brmr b VS, SURan eramator 5°C:

1.0 and a nol ecul ar mgbgh:gftaek; hbution, Mw Mn,

greater than about 1 ver' ge bl ock i ndex, ABI,

ihetdB1 e B0 &V RIHEY forthe N ErabliOE KT tkﬁd&l)ﬂyléﬁe% o)effxplrnterpolymer
each of the pol ymer fractions obtained in prepargtive,

qirEmetip proromt VIR BR.god wiig the vieichingresnizge ofithgC, fraction.
[0034] V\’her e S'iji]n lhﬁ tﬁ@ SF&I??Q Ifoétrlﬂqﬁefs onﬁnﬁm]ggltﬂt Jbr gFEHqueé?{ hereinafter
ethy en In 1 nterpolymer obtained In
presfplac@to e tlmlépn@nwnwrlt sveiglet averagetblpde vwlekamey bl defined as
Eoeilol“llsh fraction. [0034) Simlarly, the square root of
e second nonent about the nean, hereinafter refeited
to as the second nonent weight % 2 @bl_gg 2j ndex,
0

may be @2 imoatknas/efght howsge BI & For h—pol ymer

fraction, Bl is defined by one Bf thé&tsefol | owi ng

equations (both of which give the sane Bl value): r Tx
[0035] - M 3ForreachPRpolymenfraglion, Blois @tfined- by s Of Mit two following

MIAB,LnP P he anal yti cal

te?rpa“"“tg@?%thr"?su%ﬁ‘;h I‘e/%?heon ef%%: B on ( ATREF) el

tion tenper at ur e/ Forithg |th1fra0¢n}9n—LpPpofer ably

he

expressed | }@Wm 5 4 T ersp,,

where Ty is the analytical temperature rising elution fractionation (ATREF) elution

:th

temperature for the i fraction (preferably expressed in Kelvin), Px is the ethylene

i'" fraction, which may be measured by NMR or IR as

mole fraction for the i
described below. Pug is the ethylene mole fraction of the whole ethylene/a-olefin
interpolymer (before fractionation), which also may be measured by NMR or IR. Tx
and P, are the ATREF elution temperature and the ethylene mole fraction for pure
“hard segments” (which refer to the crystalline segments of the interpolymer). As
aﬂ approximation or for polymers where the “hard segment” composition is
unknown, the Ta and Pa values are set to those for high density polyethylene
homopolymer.

[0036] - Tas is the ATREF elution temperature for a random copolymer of the same

composition (having an ethylene mole fraction of P,g) and molecular weight as the



nole fraction for the i"1 fraction, which may be
nmeasured by NVR or IR as described below. PAB i the
weedugloessel nol e fracti on of the whol e et hyl ene/ BEDUSSDTIO15493

i nterpolyner (before fractionation), which also nmay be
measured by NVR or IR TA and PA arc the ATREF el ution
tenperature and the ethylene nole fraction for pure

"hard segnents” (which refer to the crystalline
segnents. of the interpolyner) roxi mati on Qr .
faw“p&ﬂ%rrgemﬁwrt hd ash&AY ‘%Feﬁ Al Jg% <heimplej gaction of

2@{’{@ (mebSird Mo pNMIRMuMAL moﬂawlﬁge&qaa@iohhose for
hlg density pol yet hyl ene honopol yner. J0036] T AB is
the ATREF el ution teiﬁéharuﬂgAﬁdr a random copol yrer
Q f2RR Wilay Wi}y sa&t
%151%{1‘?8?]@?%% Ageocghg aﬂntg el’ggl?( au?.ag'wel it Hﬁgh@&‘%y%‘)&a%branon using a
tnhlehgrl of M@lllodt@raqttrezqdoﬂnymtwa’ AB.EF [feacdanscaf atlﬂdad‘ composition
f hyl en

{fﬁm o*n Ic %o %1%¥ eagngé ql gﬁfl %mnalg%g z@ﬁal%#\g@% Q%lyl\l e e%%lyngeas with
haraswe dompoemmt aittshowlt i behnared/ thae adaetch nmzqedallyyfuan instrument to

ca ibra{i using a nu qgﬁ $t character. E brati
BFEBEIEEL i veOFREE: PPACTTHHICE %%%eaa" @BRIPBLAL Gijibration curve
aihctR &6 BAr \OoRTpodItidh I invetdst, GhiakapbripratdmoriRd@Mveight ranges
ety yl ene copoly qe with narr &/ osition. It should

ﬁ%‘f‘@'&"'f’ﬁfaiypﬁ ah wuormawvaﬁf F% GIIRBE ARG{eRFandgm copolymers
h§b%it fdiBRAte th¥DELBYATon. OMaeMOM £ sn 1le¢bcﬁfa@6kt'ﬁgﬁtneffect If the
appropriate calibration curve with the polyne

e@rhsa%wt iCBReofs Phiasedsfromy siiipr applesplar aﬂ/@g%r%m ajuch effect

Wt bd 3096 RNBBRTET 1hYREmMEOeniHdRiRERDATAIdOKE ethylene
TREF fracti ons and/or random copol yners used to create

eorolymeishang/po prepintive TRER f5adtighs ofoedun aopabinghis satisfy the
ﬁﬁ&ﬁfhgragl&n$ipal|brat|on curve is obtained from

sim ecu ar wei ght ranges, such effect would be
essentially neglm@HbFe231&Egbanéﬁﬁéﬁﬁnents random

[0037]&‘t h¥|aﬁ[31§ § %’l mraet?%naersz]d go ﬁaE e:)ll?m\éFe er%'EJnf fae%yle%rtl,sl’ to the

r ehaiyichhS'hREF Ellmtan @&EB&NJA’ITREFEF for 61390{)\/0681%])03‘“‘11@1 random

abov calibration e uatl s t he le fracti

PSR H PEman T or TP UHE Ay (A oRke B ffymbesifon random

t espa @bty eTxoTATtREE\TREE terfipra@ie m{mmubmpbmmmf the same

copol yners and/or pre TREF fra t|o of bro
g‘BBé?‘PP‘bﬁ“? e %glgly&;ﬁ%ﬂ%o]e r@gtl &- Al may be calculated

t GIRLNLAPYrL /oL, & Bandﬁf’ﬁ/é‘r@eﬂg' PRBTis Qhe teh 1&RBole fraction for a

conp03|t|on and having an ethyl ene nole fraction of Pc

TER ﬁgycctpé) lyaeced %\‘Féﬂme composmon and having an ATREF temperature of

Tx, which may be calculated from Ln Pxo = o/Tx + f3.

[0038] Once the block index (BI) for each preparative TREF fraction is obtained,
the weight average block index, ABI, for the whole polymer may be calculated. In
some embodiments, ABI is greater than zero but less than about 0.4 or from about
0.1 to about 0.3. In other embodiments, ABI is greater than about 0.4 and up to
about 1.0. Preferably, ABI should be in the range of from about 0.4 to about 0.7,
from about 0.5 to about 0.7, or from about 0.6 to about 0.9. In some embodiments,
ABI is in the range of from about 0.3 to about 0.9, from about 0.3 to about 0.8, or
from about 0.3 to about 0.7, from about 0.3 to about 0.6, from about 0.3 to about

0.5, or from about 0.3 to about 0.4. In other embodiments, ABI is in the range of



fromLnPx = a/Tco + b. Conversely, Pco is the ethyl ene
nmol e fraction for a random copol yner of the sane
wewpoeisti on and havi ng an ATREF t enper at ure oPCTKS2007/015493

whi ch may be calculated fromLn Pco = a/Tc + b. [0038]

Once the block index (Bl) for each preparative TREF

fraction is obtained, the weight average bl ock i ndex,

ABI, for the V\:hO| e polymer may be cal culated. In sone

enbod i ments, is g eat n zero b t less

0T dito Abeh LBt g0eu S Ay Bift - o fipmoabaR 0.6 to sbout

e[rhogbhEIHont 048 dbdbubn PGV hbAN oagawmb&}m @ fitn BBout 0.9 to

about 1.0. Preferably, ABI should be in the range of

f?‘lﬂ\#é@out 0.4 to about 0.7, from about 0.5 to about’
[0039] rTb df OII}GPQ]%%I%?&HSQ]CI’]O%‘ ﬁg@?é;ﬁﬁg&%/? og rfghmslggg?ﬂolymer is that the

adthulen&ouXlefin mteajodwheIOcd%npr@ealaoLﬂastOOr& pa@ymier mtatbnwdnch may

0o pipbine 6 RS o s b Ben sreater

Othdn dbdubbhetin®epodi abont 4,0 AR thes pollyntelnehalva‘rg]e roélEcudan weight

out. 0.4 out 1.0 b 5to ut 1. )
c BP0 lTy P, Sreels dBBLEORG S AR RSCUT ook epf: The polyme
ahawonlh& a Eroemla@@wg reficB tHad aLD.6lard, uPrto Abcuni1al)Qiseater than
0.9 to about 1.0. [0039] Another, characteristic of

t he
bt O o @r ﬁﬂww At rgb‘??ltifﬁ’é?“ plout iy andqgp to about 1.0, or greater

ety 806 @o ‘ala@fubr@o 'aﬂ&ﬁrlp@” Mﬂ&heﬁ&ﬂ%dxﬁﬁﬁtsathd RAgheOfi&tion has
pol ynmer fraction which ﬁ be obtai ned by preparative

TRERckipdresivateh Sarabopt h adardorbapi!- Pn%fé‘&teg thagrabput 0.2 and
t U€Q0 ‘396\5{“ 9 éregt@fj tHHR, Jb%utab@uéndlulp tcPasbut hep %EM&eﬂhan about 0.4

['ecul ar V\Elg di stribution, reater
th'ath uab@uxtbom 80, pn geesie tbﬁlb@bwlﬁéhﬂéndtwetop@?%‘réro In still other

1%%559%11@?&%&&%&( ﬁ]agﬁi@ﬁ(h&r £tk dJ&;@é&@MmQ aBo@1 and up

reater than about
atmaltmll 00, gyeatert tban ahowt GDend up.t8 ahewt Up, gr@arabth@n apogt 0.3 and

S%Her eabt it é)t an %pea?&%{ t%ax? a%%qt Y] tagil a].ganH:L abodk B{SgClI(n yet other

rent ymer frac as a
[ Bﬁhebmdgmeﬁms ghe pdsiarmealﬁmunoxﬁ)hds abbbckpndex grbatat thhn@pout 0.2 and up
greater than ab t 0 reate
tﬁ%gb%gﬁ gﬁeaée 8" Bo‘t‘ta&g% up% ch’%r%%’t%‘}ea% ar?na%ouEO4 and
Oug t@asbut®.1,@r @beitér tha® abaart 0gY &at @y tot dbant @lsout 0.4 and -
up to_about, 1.0. In stil] othe({?errbodlme

10040 50| yrdR aflfidion; tramAETaELpIgek &e%?dg‘lr‘g’é’t“g‘fﬁtff?&ﬁo%ﬂi’b‘lﬁ‘ indices,

Oiide BiMenB/ot@efROHterfolPmet RRAY Me tRRtaRAdt b ode DRUNGR of the
to about 0.5, greater than about 0.3 and up to about

0 Peopegiicsgiesetiad asHgHowbout 0.4 and up to about 0.5. In
[0041]yet Otlg%rne QQ' Wgﬁﬁleﬁ@)@. &ghbf qﬁtrergcfl%te}sounsehaiﬁ é?‘nbodlments of

I ndex Qgreater t up to about
o.tlge; lrgleemreha‘tmaﬁ/la{%utmm @calhd M@ @hpua@o%ﬂn@)aeleast one melting

grp%%tt,ef‘m,tin%@gl%gg &tels%sd’an@l%nsity, d, in grams/cubic centimeter, wherein the
numerical values of the variables correspond to the relationship:
T > -2002.9 + 4538.5(d) - 2422 .2(d)* in some embodiments;
T, > -6288.1 + 13141(d) — 6720.3(d)? in other embodiments; and
Twm=858.91 — 1825.3(d) + 11 12.8(d)2 in yet other embodiments.
[0042] Unlike the traditional random copolymers of ethylene/a-olefins whose
melting points decrease with decreasing densities, the ethylene/a-olefins

interpolymers exhibit melting points substantially independent of the density,

10



up to about 0.7, or greater than about 0.5 and up to
about 0.6. 10040] In addition to an average bl ock

w0 pabeosnd i ndi vi dual fraction bl ock indices, PEEUS2007/015493
et hyl ene/ a-ol efin interpol yners may be characterized
by one or nore of the properties described as foll ows.
[0041] In one aspect, the ethylene/a-olefin
i nterpol yners used in enbodi nents of the invention

have a MV Mh from about 1.7 t . 3,5 and a S
oprstiglekly PR ARSIty Tis RgtWeen 2 83{3?5 SZ/EE |18 aﬂvg grdfsa ¥cc. For
denshp1¥, thé mel Ch IS ARBS Cdilth GofRRérs iRiyede inWhE @iz of BBout 110°C to
numeri cal val ues of the variables corres ond to t2

) §1 some

r et i 18A%G vhenTdepsity sangegfporg &8%5@05? out 8433
6%&188‘%{?15%5@%% m:émr?g pa- he of su@lg%%l}ﬂmé"rs Jﬂ:l)’afllﬂé'GIQ)thé ranige of about

in other enbodi nents;
13123(33'(0013)‘)0“*t 125PC. Bl Qensnyy@mge@tffmm Oeﬁﬁé@éﬁqi@r@bgut 0.945 g/cc.

o042 L5024 e e L 08 ORI Ly, i

dﬁ@lﬁ/&ﬁ’ﬁlb&g felansethyRae ahhenﬁtdmhezreed-aledihefandmre characterized by a

| AdegBrETe B1% M SRORERL 3 g (FCHPRITS hahe dale iferental

'Scﬂﬁﬁl\l@e@al@hﬁh‘éﬁyo(858@7”)3(}365@ aheul the %xr@éﬁtmnel:ﬁcﬁr the tallest
exanple, the neltin

t. of h.pol
Che>valhiion ABDBHE B0 KHORE STAIOLPRGHMUher g Tosion in

?1%9@@ Eﬁ@moan%?él—lg;éﬁgylt@e @Mlngiaﬁﬁ)lﬁﬂﬁﬁ In sone
enbodi rents, the nel tln? poi nt of such polyners may be
5

in thé\ﬁén@}éz%?(ﬁéiﬁd*u@z $18cseye sPHGEIMO%E when density
ranges\f £ ogn 99&15{)9[ @@3@% RN EmBodtRentl: @hd {0043 J In

anot her aspect, the ethylene/ a-olefin interpolyners
conprw§é> ®m2$ﬂﬂWﬁEW6§8§ inarerpther ppbedianeattd one or

g&rf %e%br} %\%f cApna cg?a'i 'tozgxd J@Xte?th@?n—’48' "@3 for AH greater

I'siu efined as t enpe ature
ﬂaalnl bﬁt Ig f Tee QRY&TABcwnku tsglﬁ(t:%mumdmsmg a«"w}scS) pfprégné of the

%nwiaéltvge te e:gfi‘]atj Irgnﬁ% E@Sﬁ\ﬁ% 19 ya%H@LaJt:q;zé e'r&nlt of the
Businbitivie rpoﬂylger) Dihd drlds<Dhaand paidestacbﬁ &hwoﬂymexf lnds| mwdagtlﬁable
C?{\aé’i“gg eakp then the CRYSTAF temperature is 30°C, and AH is the numerical
value of the heat of fusion in J/g. More preferably, the highest CRYSTAF peak
contains at least 10 percent of the cumulative polymer. ‘
[0044] In yet another aspect, the ethylene/o-olefin interpolymers may have a
molecular fraction which elutes between 40°C and 130°C when fractionated using
Temperature Rising Elution Fractionation (“TREF”), characterized in that the
fraction has a molar comonomer content higher, at least 5 percent higher in some
embodiments, at least 10 percent higher in other embodiments, than that of a
comparable random ethylene interpolymer fraction ecluting between the same
temperatures, wherein the comparable random ethylene interpolymer contains the
same comonomer(s), and has a melt index, density, and molar comonomer content
(based on the whole polymer) within 10 percent of that of the block interpolymer.
In some embodiments, the Mw/Mn of the comparable interpolymer is also within

10 percent of that of the block interpolymer and/or the comparable interpolymer

11



DT > -0. 1299(DH) + 62.81 in sonme enbodi nents; DT .-0.

1299(DH) + 64.3 8 in other enbodinents; and DT > -0.
wa2esoei®1 + 65. 95, in yet other enbodi nents, fPCT/DE200P015493

to 130 J/g. Moreover, DT is equal to or greater than

48 0OC for DH greater than 130 J/g. The CRYSTAF peak is

determ ned using at |least 5 percent of the cunul ative

polymer (that is, the peak nust represent at | east 5

* percent of the cunul ative nd if estha
pgﬁ%@ntot@f CQ‘H%“%B?ryﬁ‘B}te’HagPtgHy qge%{ﬂgﬁr RETETCRYGIFO! the block
pﬁgg moligs. t he CRYSTAF tenperature is 300C, and DH is
t he nurrerlcal val ue of the heat of fusion in J/g. Mre

[0045] pr ef edalstiyl, anoHeer Hispgrésthe CydmFepieiin nderpalymeraard dusacterized
1 u ] 4

Q(\é?lﬁ ee‘ri;ﬁgitg rgc%tvtcgg lfe W%&Féﬁé%& Pg{) é?ig:;entnslt%gr% g%dp!)@g;é’l@'ineasun ed on

rra)cohmaswnnmbh:kedltdm ¢fr£ac¢thyinnvm+aihﬁxeim¢xeslymm1 y\mdrha«fs(a density,
Eldu{‘] gﬁu 9“@{ %%15 1T|100(r:]r nate eug’llj ng? iryérulregt antd a%sfy the
t islldwiagtriefiohsisp avlfmlahylemmm irtepbBmiertis gmﬁtannatly free of
| east 3 er.c nt higher in some enbodinents, at |east
10 Feseitiedmgsier in ot her embodi nents, than that of a

Conpana@i> e49 1anelm einhshe@nbatigenst yner fraction
el uti nfgbqég%l en the sanme tenperatures, wherein the

conpar ahFH e R R BERS! yer cont ai ns t he

same qoeaR Rl éBkd) AihdambbdiRbhtsi Adex, density, and
nol ar cononomer_content (based on the whol e pol yner)

wi t hi Rad! Pert&Hdbim xehgthepempreinpgdek i nt er pol ymer .
|0046]I n Sor‘[ﬁ STRO A S 'elesh‘%hwtﬁ%leﬂé/alﬁgﬁ&qp&?;ﬁgfl 1%}3 ﬂqag have a

ter O| ynmer I's also wt ercent o
b|t@1§||de|snpegtpoibyneﬁ 0 aiB#;0r tenkige @m}p abllleMPa in other embodiments;

| %18 F%%Lé’.l%%fk%%na>t1‘é§@* a (R ke éﬁl%hﬂ@@ﬁts""'lﬁ '%:"r‘xeje%bodlmems

ght ercent er poly
_[ @l@ﬂﬁﬂxylﬁneéi—olelﬁnanottehmbnasnpemtly hake aetdiymmehaﬁdireﬂq of at least
Ir g&)gr ee(rr)cli/ ]peeg, c:aorﬁglbeearggreﬁ%rta gon 5%8 o?er C(:énr{{mmtlte | & least goq percent in
cym:llxee amiaslimedtspat teasi08MO @smenmnmﬂﬂednfuohrmmts,aemd at least 900

et hyl epe/ a- ol efin,i ter ol ymer, and has a density, d,
i ﬁegﬁﬁah’é‘/%ﬁﬁﬁﬁb"fég}hﬂ g wherei n the nunerical

[0047]val uegnoforRe @hkodmeats! shy éthﬂeﬁ%l&mmqnfee;bapme&sma[u} have a
when et hyl ene/ a- oIelnlnterp is substanti al

F Fiat mipcBRSogTin] KA GHESAO0I. Fomg e SGepop) 19 RO in other
S QB RTRests MR fomPRe 10713 49 ydt- othE2HBdilanRt NBlsome embodiments,

enbodi nent s;

the ethylene/a olefin interpolymers may have a 70°C compression set of less than
80 percent; less than 70 percent in other embodiments; less than 60 percent in other
embodiments; and, less than 50 percent, less than 40 percent, down to a
compression set of 0 percent in yet other embodiments.

[0048] In some embodiments, the ethylene/a-olefin interpolymers may have a 85°C
compression set of less than 80 percent; less than 70 percent in other embodiments;
less than 60 percent in other embodiments; and, less than 50 percent, less than 40
percent, down to a compression set of 0 percent in yet other embodiments.

[0049] In some embodiments, the ethylene/a-olefin interpolymers may have a heat

of fusion of less than 85 J/g. In other embodiments, the ethylene/a-olefin

interpolymer may have a pellet blocking strength of equal to or less than 100
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Re > 1501 - 1629(d) in other enbodinents; and Re >
1511-1 629(d) in yet other enbodi nents. | 0046] In sone

wersdissent s, the ethyl ene/ a-ol efin interpol yneCEUSY7/015493

[0050]

have a tensile strength above 10 MPa; a tensile
strength > 11 MPa in other enbodinents; and a tensile
strength > 13MPa in yet other enbodi nents. In sone
enbodi nents, the ethyl ene/a- olefins i nt er pol yners may

have an el on n at break o 600, per at
g Staad S0ha fomal & erolesS ek ARVE, GROF dayci other
7TQRbRBARARE chih] @b Relese MRANE MRM’SR4atPa) LRFlas80R R IGEME (O Pa)
in other enbodiments; and at |east 900 percent in yet
otnhyet otheh SEDREMEANLS.[ 0047] I n some embodi ments, the
et hyl RYinha I : ise. i
o1 6508 BHSHA L3520 TE S PRAAE  BEBE oo, i
t polgﬁhermecbfd'rer, wmmi@rmuls pemant dthyand andha® 3 A03ecompression
g%eﬁh)%lrfée%é 1an 2?6? Pt ﬁentn 55 panyﬂrm'?lc%rc%@n ﬁ?hm 6111%9861&?1“5 less than 60
C pEPERSA ioBifer Sfexﬁbdlfunleﬁlss "uﬁch aélss8ﬁa1p§ﬁ perdent, lesshirhdd p@@ent, and
percent in other e cent in

P os b aPrRes SeLarD PrEtd ipnEhobr SBpSORRRL cog

[0051]t han fDsPRE e/MBbdiHOWE the nAile-B bBn&ena¥fpd@sess a PDI fitting

percent in yet other ‘enbodi nent s, 0048] In_sone

eﬁb%éiPHéﬂ(sry dintibefiny | rather shas éfPOﬁSSPHthFtp‘BPS}%r SThyggppolymers
g %S 1R MRS GRIREEPRIIOR lé@ﬁlgcﬁcotlln ﬁ%%l}dhﬁﬁn S%Q)l&%r d??tmmtxon and a

than 70 percent in other enbodi'nents; |ess
6gol;yérscexﬁc diaﬁnmtrm ofdnbeldsinesang; p%ﬁfefsmg@s@owmaﬁb’@dﬁ distribution
pS{‘ Bl%?f{ 661 RS l‘xla?eg'n e‘homﬁﬁf 91‘3@{( CO%%CFSO%]Y@ tl%é%()ﬁt%ﬁhﬁ’ém or more
ercent In her odi nent s. 49]
sbmeken’bcdgxrremssmmtimgettehyir@hél@kal a¥iore lef‘i?lﬂ‘fd(ﬂl glm@olymels
ofFel chn'?e S 1E §altq 81f2(§ ﬁl%lcQ{]%n {eg & xBPI%?m%ﬁefHugal }!l cks.

enboa I'nt er pol yner

[0052]may h&vadaltml e bhicﬁoktem;g)lgxmfsn@hp hafve egdalontioclaracteristics or

| ess than 100pounds/f ot2 Pa t
¢ REAPeE| L8 PR SAD0R Py = GEHBr PEBE0 S e gt ione ond

t 8n®br hR$S cd-palyded R8I dotndnddflerPa) polgndriasd fodi, aEe éharacterized
Ibs/ftZH%O Pa). in yet other_enbodi nents. [0050
obKemuiide ! ﬂ@i‘?’t 8r SFﬁ‘é‘C’é‘P A EHe/ Y- B1O&E i he! ‘HFré7r W’Hﬁ??‘ units

MRwrrigP rth%heﬂnﬂcapobxy nﬁ{ys?cﬁﬂ 7}51@[38&%13& (b16a&dd HtefPAli@ner), most
percent et hyl ene and have 00C conpr essi on set of

| @s%feqahafnasoul;s'ew@éhtcomb@sew Hignblpgk g@ﬁeéré-ﬂwﬂﬁh hgYiRgra molecular

e'ﬁ%@%:ﬂ%&lﬁéh RIGES b%h@&n(i@()@,eﬁﬁ? NBoA v@{é"lefracnonated using TREF, -
enbodi nents; and, |ess than 50 Fercent | ess than 40
a

pehaesierizethtn dewret factiopdiepiraagip RomEpoBer EPI@K daslter) 44 least 5
y%%rcgﬁp%gl%}bgg d5M Sembodiments, at least 10 percent higher in gtlxex

embodiments, than that of a comparable random ethylene interpolymer fraction
eluting between the same temperatures, wherein the comparable random ethylene
interpolymer comprises the same comonomer(s), and has a melt index, density, and
molar comonomer content (based on the whole polymer) within 10 percent of that
of the blocked interpolymer. The Mw/Mn of the comparable interpolymer may
also be within 10 percent of that of the blocked interpolymer and/or the
comparable interpolymer may have total comonomer content within 10 weight

percent of that of the blocked interpotymer.
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(0051 1 In sone enbodi nents, the nulti-Dblock

copol yners may possess a PDI fitting a Schultz-Flory
wale@snoodsat i on rat her than a Poi sson di stri butipeT/uI1ee7/015493

copolynmers may be further characterized as having both

a pol ydi sperse bl ock distribution and a pol ydi sperse

di stribution of block sizes and possessi ng a nost

probabl e distribution of block |engths. Preferred

mul ti - block copol yners are those containin

4
[0053] " o c k CBRONIRFFTALEN HORY, diSntFeRF e HIPSHNC abijp feehnique, with
Phi&haiil Yaseith SAPIHAB Rt Redondseet Nlmasy sp%ctra&ogp preferred.

20 bl ocks or segnents including term na
[ Bdoyepvern fad @pbinests amblepiy @f wcrw@pﬁohgv\fmgsrelféye}f/ab@ad TREF

adgivet, %@ o?)nﬁéraigtfﬁ'gﬂ Rhétfohalld lH:%O@F'E'Felﬁto FAcR each having an
aspect’, Re - interpolyners, preferably conprising
etehyqzCém@nmrdtumeamge rbrl@°C ool merhat ab)l eachosivhminbastion has a
[ r h t zed.. ltipl.e

b%gfgg é%gftrels é)%ldatl];l% Wi )fa%rv@of 6{@% % e‘g?}gg itg?;s dtecr:rlﬁngﬁeérthe block
ummtbﬁpoduyrﬁéne rhang at neash eni csabh (fracphnya‘,mcmg aph(gher h’icﬂsr comonomer

Kk i nt | t
cBBRyrEeh SRECSER red R TherShavets ol st ar
[0054 ]f ract iignentiier haspeet, @5e DateRAPMEP QL aanglcfis Oﬂﬁlﬁﬂ@ﬁler preferably

fractlonated usi ng TREF characterized in that th )
frCSE‘ﬂ’Pé‘r‘i‘ghé‘é Henpl apd cORDNBeMORoNELRP!YRISHHaPle é{omoncmels in

%aﬁtmélﬂéﬁ%ﬁﬁ chir8&efizéd b $ AABIHBIPOLLRE LS, atafeaétet@@)t blocks) or
percent_hi gher in other enbodi ment's, than that of

c@ﬁ@a?%we‘ %abmcgphml@ﬁ@nm sIpempramits rdiierion in chemical or
elp'l’l%l@eg kb‘?&ﬂ@ﬁ@s t@%(ﬁ{%ﬂe lﬁl%%@%ﬂgyr elﬁ@bt""‘é‘)‘?éf%l‘?ﬂ)l)t’ he leti-block

conpar abl'e random et hyl ene i nter pol onprises t
s &néolamﬁbwbb(csyntemtdymashwmh pealh@elk notdientsa mp)ecatd fractlon)

5 ST SR D40, 0 I M 0O i
Th@diw}MMwﬁ@f:tlQm& clompeteaipdce in nhrérqbelgmrkr lmsa;a adnBOndDBer content
Qte%oby g O %pec@r%%corpa/o 1en e npaan%%d usntm pO %Hemdth/half

and conparabl® 1n

c ammoner (RN tarea tehcmlaﬁﬁh V\haasgzht apmxgaemolmnf cmlnahomér content
L(@?%P‘%ggag :fegaat gltet%rsp talh%ﬂgr n.[sgB}e Jl“{ltéo 12)3%2£t lg\ﬁ?ﬁ? hS per cen}Ihl gher in
t @ﬁ{dﬂiemhbﬂirbaﬁe,dh@m thi eif @adoniR@atat irendoas em\grwue ihteNR/her peak
spe roscop &referred Mor eover

D PE TS B BEI el SRS g b PV o T REHT half maximum

CYFVasM) tab& e0dwiatidn, ivwhdrkinSthe fcbaphidatfdotSéiAglehBEferpolymer
into fractions each having an el uted tenperature range

ofag Hiscsagie pIRYNOMEEY) dnd hasscmels|ipdee densibn 2Bf npelar gomonomer

cebhtRht (BHeed %mﬁ@awa% YaIsely RithihOPE pRfceh€9% thddSdf\@e blocked
this technique, the block interpolyners have at | east

ofRepabM$Tr akhe Miv/IVY PhEreccomrithle isprelyeesronarmalso be within 10

percent of that of the blocked interpolymer and/or the comparable interpolymer
may have a total comonomer content within 10 weight percent of that of the
blocked interpolymer. The full width/half maximum (FWHM) calculation is based
on the ratio of methyl to methylene response area [CH3:/CHa,] from the ATREF
infra-red detector, wherein the tallest (highest) peak is identified from the base
line, and then the FWHM area is determined. For a distribution measured using an
ATREF peak, the FWHM area is defined as the area under the curve between T)
and T, where Ty and T, are points determined, to the left and right of the ATREF
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content than a corresponding fraction of the

conparabl e i nterpolymer. [0054| In another aspect, the
WO paosopsbyner i s an ol efin interpolymer, prefePebig2007/015493

conprising ethylene and one or nore co-pol ynerizable

conmononers in polynerized form characterized by

multiple blocks (i.e., at |least two bl ocks) or

segnents of two or nore poI ynmerized nonomer units

differing. in chem |ca roperties.(b] ocke

Reek Dofyiing ek T SV ATy S8 RS BIrgIIne heFZHtal to the
QRO ! X that! i?leerbéc@é: khd Méferapal BRI phidlohe & fahBeARRERIturve. A
not Jusf a nol ecul ar fraction) V\,hl ch el utes _bet

xabibrasios PO Eor (WRONFHHSPNIEOIT BRFIF Mgngriangem ethylene/o-otefin
'ﬁ)gvl gﬁnlxe[}g %lgﬁiin | el n SIS rors WQW&EJSZWHM 48atatio of

conononer content esti nated

| the rERER gespefor 1 s oplya-véte methqsla tlare dal lbsitran QJF{VGIW generated for

VYlhdt Qr/ngaclof orn%%gex nﬁne( E%’Y’l'}@x c&! e'?hc ﬁdlﬁﬁ (ﬁ'}:lélo(gjl té}@%fquEF peak of
Sr nol ar noner content higher, at Teast b

pteaec(ﬁnl:t: hlloglhenterpmlymmemn’ob)d |dnfmminedaby hrefasmcih@ this calibration

COHFRRr S T ST QPR T e R EPRaT ki S5 8] 6§ e TRER

s el ution tenper at ure and expanded using a full
wi dt h/ hal f naxi mum FV\HI\/E area cal cul ati on, \A@

[0055] t he cERPWRABICE CPAITED Mt RY IBHEUTCHL WY o PY¥SHithelS (EffEique, with
S EEni§REPOHATE rdnShudBd RagndticREéndnBE KM RIpBSdctiscapydpreferred.
nmol ar ‘conononer content (based on the whol e pol yner)
wHsingnthi tashrigemt thef blopkrd dterpRbY s d1exel 11 ghes rpglay remonomer
T, I r may al so be

T oo e Ry T er pol yre
[0056] an d/ oin sdee cmbpdinadits foninterpolyyrass ofraipyleag@nd Iteatane, the block
r con
HaterBP ymjer fnay a(\e/Ier o'nl;rgélr%.n he ffegﬁgf @Mgma ‘;tl(}l é}ht 22 between
(EMEM lsmmabr t‘hranlos ehaslad tiomqdneity &tO 0 ldf)*ﬁe{mzm,twilere Tis

54 SRR o2 LR T O LR ATEER g bome

| Sothp&el ) hegdirdd @MA. hEFhbassohbmer camentt dtahe fIHMEFFWHMlon eluting
area is et d. For a di trlbut o) asur ed usi
o heirrr A0 0a SO0 Gia e areies o AotivaLe Be ety cR 13T +
ugdery ih Bg,eggﬁmadlhﬁtn\e@en Ti and T2, where T and T2 are
oints determned, to the left and right  of

th
[0057] ATREF,bteaaddlw dpvihgi ABOYhespRsAk AWdi grRPeHiEst fescr Vigt herein, the

E}I}JQW@%@ bd Q@alQ&EhZ&pE:?IonE Qr s BAdRIOhhNEharidl@listics. In
|nte cts thé left and rig POI‘IIOI’]S of the ATREF
cany espeetc dig brtalmpbsnn@uwenfdﬁ B OB IeEo AteEF b lys comprising
'TFQIS/ eln%l R 5@@@9%@3*133 g n%érillzgt)l%f éd?n&%%mﬁ lymerized form,
| ng conononer cont rom NVR ver sus FWHM ai ea
r eharactefizddh @yTRET-Ftlpl@athCF@rolt lsegmemtt rof red petrhers, pehenerized

C?rldn%%aetr LRfks ﬁllffe\{l%g in cggxg?d'af‘geghys%al properties (blocked interpolymer),

most preferably a multi-block copolymer, the block interpolymer having a

molecular fraction which elutes between 40°C and 130°C, when fractionated using
TREF increments, characterized in that the fraction has a molar comonomer
content higher, at least 5,.10, 15, 20 or 25 percent higher in various embodiments,
than that of a comparable random ethylene interpolymer fraction eluting between
the same temperatures, wherein the comparable random ethylene interpolymer

comprises the same comonomer(s), preferably it is the same comonomer(s), and a
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the sane conononer type of interest. The cononomer

content of TREF peak of the nulti-block interpol yner
woreapsioessoet er mi ned by referencing this cali brap¢Dns2007/015493

curve using its FWHM nethyl : nethylene area ratio

[ CH3/ CH2] of the TREF peak. | 0055J Conpbnomer content

may be neasured using any suitable technique, with

t echni ques based on nucl ear nagnetic resonance (NM%

spectroscopy preferred. Using this technique,

bméwae% @e1Y| Jdenelan éPQEOHPlg‘ﬁ’e FORBRI(bagESheR Brﬁewhole polymer)

Uik ﬁot&mnaom{aﬁ%%wgroege@mmﬁa@me@ L REAM VB Mw/Mn of
[0056 In some enbodi ments, for intérpolymers o

etltey Femparshlt intoppbmesr shelse|wiEking H areprsiny e theiapf Hhe dlocked
. t f '
glrfc rﬁﬁ%‘r dggll:[g]% %%gpaggbqe Tﬁgﬁso nylﬁgx hz?sna %tlfﬁ Ic%‘ﬂgnomer content

eater or equal
quathin 1§ weigld.p20k8) 6fTthat @0the Bjockhe rlﬁelT)olﬁnetrhe

nunerical valu f the el utjon .tenperat

(0081 TEE ¢ 0Pt BN Eo B v HilsSih sFeRn gt beppigerpoliimers of
C IIREI¥eAn dC AMe @i tonef a-be€in] Bégeclal gCthbeigdrblyger® @b WA whole
40 and 1300C may be greater t han or_equal to the

qRaRmriepsity Bom a0 5530 sogi 093 S hmr. LnBieR Hahpdiments, for

[ 38R Aert mAGHE thoR titin! BEoRDOVRIRS RRE&H 8 FHPRE! (theblocked
descri bed herein, the interpolynmers ma

c heteepel epersagy byvqmgol@pnqm?recoggmql of 91ka REF fraction eluting between
C 491A 180 b Efer thih NENAPRARL qublify (M BBEMHIR3 85, Bllere T is

ol efin interpolyner- preferably conprising ‘ethylene
atie owreeoealeiee efothp weghrey TBAzh elitioorfremoabgeiof the TREF fraction

Seg:;ggg@%ﬁg‘g @%@asu%afnaﬁ eg 6{%@1 ¥, gwlnnélﬂé qh@'cg&'sﬁo&el content

or nore merized nononer
d ioff ﬂmTth i fractioe reluwilz WWpehw@ oal 10° 6pen1' begl e(ﬂtﬂx @lazkewr equal to

tme ﬁ ant}/t ()O I%I&EQ&[% alngn%e'l;?éatthan oL bﬂtﬂl tlhe quantity (-

|nterp ecu
frOe&ﬂlB@fﬁl‘Mlc(W exl)tdtemebembeénmmc and 130C when

[0059]{ Lgft Itlﬁgsaiﬁled SI ng TRE I ncr v %g%gﬁ&%(ﬁeﬁghfetrg%?yqnérnpreferably

hlc@h@h’smﬁt étﬁﬂ%he 5anc100né-501 219109:{ &S ppBhteihblRi Fdfonbmers in
vari ous _ enbodi nents, thap that of a conparable random

e PRPIBHE s p ShyABETIFFhRY B tigleub Pﬁbs BeEGERENE RE two or more

S ¥Ry h SIRA AbHERSs uMRedigfefing 8 hemRal ablpRysiaNdabherties (blocked
et hyl ene interpol yner conprises the same conononer(s),

prieEodnngr)i mask preferabhind rewioerte coylymendthankipek inferpolymer
' 'P\‘%i% qe %d]&é/ulara%cﬁ% Ay hfAMNREE fbeRQéHne oo b%&?dl 3"(’)“(: when

ol e polynmer) wthin 10 percent of that of
blfm@hedatﬁﬁmémoT&ﬁEnncrmﬂéﬂfér glisirgctenti prsl WWhe‘@ﬁ)’tﬂhiétlon having a

Qﬁ%@me e‘ﬁ{ E?gé’ Bkt AsbuleSRold pikthilRaPE i80he Phint greater

than about 100°C For those fractions having a comonomer content from about 3-
mole percent to about 6 mole percent, every fraction has a DSC melting point of
about 110°C or higher. In other embodiments, the polymer fractions, having at
least 1 mol percent comonomer, have a DSC melting point that corresponds to the
equation:
Tm > (-5.5926)(mol percent comonomer in the fraction) + 135.90.

[0060] In yet another aspect, the interpolymer is an olefin interpolymer comprising

ethylene and one or more co-polymerizable comonomers in polymerized form,

characterized by multiple blocks or segments of two or more polymerized
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i nt er pol yner and/or the conparable interpolyner has a
total conononer content within 10 wei ght percent of

wao b@s/oafsot he bl ocked interpol yner. [0058) |In SPEEUS2007/015493

enbodi nents, the above interpolyners may be

i nterpolyners of ethylene and at | east one a-ol efin,
especially those interpolyners having a whol e pol yner
density from about 0.855 to about 0.935 g/cnB. In

Ogn%%r 1n%n§$g§e g?f%gx n%Eerglcat/ﬁxg}g@/s;%aﬁgrg)%eﬂoesib%}lc ?ﬂel Q%r,golymer),
hmoet aarefemhrlmrmrmohnbbm odpdiyreer] RBE broakt nrﬁarpel)uﬁd:mgavmg a

b([efbﬂ\ﬁe‘i“&? %%“C?Bn V&Sglgj%lgese?t ‘gg%“tg A %}de%#d &l \'\%hﬁg fh actionated using

NUREF &atenyetltd) &hafactdized emkhAEREY BhdifoinOMat ﬁé‘goaf amrmr elution
of the TREF fraction bei ngéconpar ed,  neasured

| FErORaFRIPT BESSERT MBAR ©F sqtel @ ABRBINES G oiSeAtmelf GE‘HE“PY (heat of

TREfor) 28 &idaSitc8 Iyt §@, &5t &mlﬂ}gtoaﬂg cq3iiln. MY be

greatér than or équal to t quantit -0.1356)*T

14. 93 Hegh@fgfusiome ()/gindrs dB- lé(ch&)éATM lstutipua ke psratore in °C) —
§3¢Qd 3)*T + 2 1.07 in yet other enbodi ments. [0059]

‘I'n still another aspect, the interpolynmer is an olefin
{0061]i nter ﬁ‘dxleymlm-blpcleﬁmnabilynesn'pay Bavga emdﬂyd:tﬁmeﬁambmmhxch elutes

| .

¢ e e 450G B0 B, DA PERRET B Bl B e cgracterizes

t WO thou e:ﬂ‘élfyefr@ﬂ[(mnﬁﬁt ned aimDREF eun:cﬁlsted:j}fcfcﬁﬁﬁd’l@ctWQen 40°C and
r i es ocked.

IR g TR B ALY AbRurdh Rjases measured by DSC,

ca&@bs)pﬁﬁ@mgttb@mbé@ﬁlqohnt er pol ymer havi ng a nol ecul ar
fraction whjich el utes between 40C and 1300C whe

fr act FRLPERsIeg (rgnprer - | WP EHEREE e'%‘lﬁ’&r"é‘@l’@raf%éd" Q) +22.97.

|0062]t hat %?rcﬁ?&gﬁ{&é 8P ARYd A0 &Pﬁgﬂgﬂ?rthgq{%ﬁnﬂlogﬁ ifferpolymers

{0063]

| east abou nmol e percent, has a nelting point
gPessesy at KAH abaut leago0 . iIFgtontch sofiimentsiont lhasyi h§ m other

ﬁgﬁggglq%ntsc %me%Qtt 1 f7 I x? %11%? 9}1’1&30% n(@?xltﬁ Bg%ragtez?{) ntn 8th%p gx%ooglments

perceit, every fraction has a
obndbbleast12.00G yot oHieg iwrbodlmmm Herotbmtmdbmantests tlhae]nultl block

pol fractions g%%wn at_| east nt .
mtglmg r?gnels gssess a Pq a maxnmum veihr;]e Pf g S r, & tB o%glgmmum of
t 6 S iln&)thqtmbmrhme'ﬁm and up t69262))(1nm|11 PRR.Jdntyec Gﬂ‘mﬂ@mbbdlments
ct,l on et anot

Bt SRREOILS. ff FREHAGRRBI TS eB gyt § fept of fsion of
CGU'ng 61 Iegs. ehhwh%ﬂ emdddirfdits, ahe MR bEkPRte pEIInEADhRy have an
qlgfre?}ggcro% eg&lg ab?{ aﬁ%é&é}r& Qq%ga&?%%%%gezlggo |¥1ents the multi-
pelocRehieARIYMBOMAY Hd0é b $l4dk ihesiiiog tdnip&herd, cBl oPless than -25°C;
pli]esglt}cl:gr! ?6 ¢ Fnr tolth%? e(lr?llo%cx:lhgggtsl nltne(r) he:xI %mbodlmems the multi-block
interpolymer may have one and only one T,,. In other embodiments, the multi-
block interpolymers may possess a combination of the above properties.

Further, the multi-block interpolymers may have, alone or in combination
with any other properties disclosed herein, a storage modulus, G’, such that log
(G’) is greater than or equal to 400 kPa at a temperature of 100°C; and greater than
or equal to 1.0 MPa at a temperature of 100°C in other embodiments. Moreover,
the interpolymers may possess a relatively flal storage modulus as a function of

temperature in the range from 0 to 100°C. The term “relatively flat” in this context
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nost preferably a nulti-block copol ynmer, the bl ock
i nterpol yner having a nol ecul ar fraction which el utes

whedseessouO0C and 1300C, when fracti onated usiPQr/UREF7/015493

[0064]

i ncrenents, characterized in that every fraction that
has an ATREF el ution tenperature greater than or equal
to about 76C, has a nelt enthal py (heat of fusion) as
nmeasured by DSC, corresponding to the equation: Heat
of fusion (J/g < (3. 17 18)$ATREF el ution
t dsdieates thaelogGoha)- decref@@ s less erwione qider ffiMasngpde ketween

| ih@é{@, &, fahegubar fraction which
eggt%égqgg?v\gzen@%g ang 1300C, vanen fracti onated using

TREF iTher etmp@bmecm amac ther furthdr ichatahirized dryy af Heemborechanical

t hat, has a on_t rature b QC and
| e%aly%x?] Periet Ba(t)ll? %8@1 Hﬁasmlg z?tr%[)%mé)e{%térlep% )(kﬁgﬁt AQQ)fE as well as a
f Askwna) maduhme as fiosal 3b§psD&D w1l a5 pPRESiG0 MPaheAlternatively, the

© l{ggpbﬁ"?eéﬁkgg&d}%&Fé% I o _]ggg% W]gl%ﬁd%e%ftlr%%ﬁg geptl: of 1 mm at
C@F!@h)défaﬁﬁe of aelehyt! 1Iwaecasn dvé:masaa gkgfrhinmotiti®s of at least 3 kpsi (20
mul t| -bl ock interpol yners possess a PDl of at |east

1 MP3)n 'glé%n@ﬂbtgfdplh%ﬁqtgnz ag hawpg pngalirasign pesistance (or volume

enrhepbMReY han 8b nhifdst 1.7 in other enbodi ments; at
| east 2.0 in other enbodinments; and at least 2.6 in

[0065]yet otivshtianebydiheeathdene/n-defie intemblyeare Mmay, havise melt index, I,

Mgl D%O&kzbdﬁ gh@o%hmﬁéé11P9&§§%§xb%dPPé;}t§lpﬁ f 8.0l 1o 1000 g/10

maxi mum val ue up to a maxi mum

empoudtiesreint svtluan@m!qodtmelas mesanmudObf t@. 504 rg/y@t lmtuirte$ in other
E&%@hi{ﬂ%ﬁss andntrgl%n@\(;?ngg)gg?% ?m]phtlésoﬂl%: nglr%ﬂgaoodrlments. In

| esxsamIemtmﬁhaente,nﬂbeohtlmdnmea{ot-oﬂekfm midrpoybfeoc knay have a melt index,

h t hyl
B SR TR OB SR Ot R o0 w0

[ mneﬁqasgl fromr 1 ey @B“(Enﬁn@bﬁ@ﬁ fioharsd to A0 g/enpanattw eln certain
Tg, ,of. |l ess than 5C s t 300C i

CHESAPIRSTS . T ko deiodt bt SV ieRgrlefh BPbagers may be
| abSoRDhMEE! | IRy niidMes, GNg 1 ARfin@6s yr 98A Ofmikliles. 1N

ot her enbodi ments, the nultiblock interpolynmers ma

[0066] 05 s e ddiedinicapalyiats BAY SR Ve ol sptare Bieh e M dgom] b@é%&fmole to

10067]

Flsfdd@QJ"oo n%l%%léﬂH §dm@|eﬁ%dhﬂélﬁ§ Fed ¥ NRIOS 18 €,008/0808n other
i n"conbination with any other properties di scl osed

h@ﬂ-@pﬁlmq\ts&tfmlag@ Qﬁﬂjgﬂm@e te208.068 &mate 1110@1131 embodiments; and
from 10,000 g/mole to 300,000 g/mole in yet other embodiments. The density of

the multi-block interpolymers may be from 0.80 to 0.99 g/em® in some
embodiments; for ethylene containing polymers from 0.85 g/cm® to 0.97 g/ecm’. In
certain embodiments, the density of the ethylene/u-olefin polymers may range
from 0.860 to 0.925 g/ecm’ or 0.867 to 0.910 g/em’.

The process of making the polymers has been disclosed in the following
patent applications: U.S. Provisional Application No. 60/553,906, filed March 17,
2004; U.S. Provisional Application No. 60/662,937, filed March 17, 2005; U.S.
Provisional Application No. 60/662,939, filed March 17, 2005; U.S. Provisional
Application No. 60/5662938, filed March 17, 2005; PCT Application No.
PCT/US2005/008916, filed March 17, 2005; PCT Application No.

. PCT/US2005/008915, filed March 17, 2005; and PCT Application No.
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(G) is greater than or equal to 400 kPa at a

tenperature of 1000C, and greater than or equal to 1.0
wo/Rnsaessal t enperature of 1000C i n ot her enbodi PENUS2007/015493

Mor eover, the interpolynmers nmay possess a relatively

flal storage nodulus as a function of tenperature in

the range fromO to 100"C. The termrelatively flat"

in this contextindicates that log G (Pa) decreases hy

s than one ord f magnjtu bet ween 50 and .1000C,
Per v SR Gisige ie? MEH oo QsoaRAPT Prich Bre incorpotated by
| USR8 WHERSiR iMBdhelCedtitbtyneIFoFNatane18] A8 hubl rMethod comprises
t her nonechani cal anal ysis penetration _depth of 1 nmm at

a%'éﬁ%é‘r%?tbv’@“@ﬁn‘éppi‘%‘cy YT Bersrdditian palymesizaplg monomers
ﬁ"llél’ Utﬁaﬁfetfnglgﬁ% ?tmlﬂgxs'adégfan NE@%’ITIB?!ZA‘@OIk Rdhaitidfs MiRh - a catalyst
ternatlve the I nterpolynefs may have a
t bempositioh goinpusingnal ysi s penetrati on depth of 1nm at
[0068] ?mgﬁrgler (*l'nlé(t urg é)éé?acégl?g}od%gérgsﬁgg%lo[‘:h §§1n nflrllggxur al
[0069] Char agher i zfight aslchiaV bolynanizatisinstNialyste Siasingnae high comonomer
volume | 0ss) of |less than 90 nmmB. 10065] Additionally,
tH@OB?H§V%hEWeé olef n interpolyners may have a melt
(0070} ndex,(Bb fse@R0- Hdfih O p%%%%iho@ XhAWseS hh\ﬂnéoqe comonomer
enbod |nents from0.01 to 1000 g/ 10 m nutes in other
eHisOERaTaheTs indexoleso them 99 Psowny/ preterafliUetssthian Y} mefcent, most
?ﬁé?gx am?}m%s 105 TR P 0P Ind 901;]19901gé1191cmﬂ'&‘5t§§1 {aeX §IF catalyst
er Iments. In certain enbodi nents,
elhylasde/ a-ol efin interpolyners may have a nelt
i ndex, 01 t0.10 g/1 O minutes, from0.5 to
‘0071150 /fSBaChmPSVLQ] %It o 30 g/ 10 minutes, from1l to
[007216 g/ 1R eprévehrsivetathlyeiald hhia shOttngd Dottt ard zessfollbm
certain enbodi nents, the nelt index for the eth

[0073]5. ol efGatlysl ynerd hay bés appr B Prdif ylﬂeﬁwi%slwmﬂ]é@amldo)(2-
3 QDpddhy R Rkl Bge Qx%plﬁh&lerlr@ %Rglﬁ?xclxr[ 0Q% my\%ne) hafnium

i nterpol ynefs nmay have nol écular wei g ?$ My, rom

1 d(m@thgy rmﬂ@l@cb a@:o@al)gg 00 Ohgytaaohiags af %@&W@és keht Batents No.
f 1 her enbodi nents;
f?%ﬁ?f%go %g?é? g%gwﬂngv 72Pe i n other

enbodi nment s; and fro 0Q ( ggole to 300, 000 g/ nol e
in yet ot her enbodi hsity of the

mul ti - bl ock interpolyner e\from .80 to 0.99
g/cnB in sone ' 8lcont ai ni ng

n certain
enbodi nents, the ene/ a-ol efin

pol ynmers nmay rang g/ cnB or 0.867
to 0.910 g/cnB. [066$P“Theﬁpmoﬁess of nmaking the

pol ymers has been disclosed in the foll ow ng

[0074] Catalyst (A2) is [N-(2,6-di(1-methylethyl)phenyl)amido)(2-

methylphenyl)(1,2-phenylene-(6-pyridin-2-diyl)methane)Jhafnium dimethyl,
prepared according to the teachings of WO 03/40195, U.S. Patents No. 6,953,764
and No. 6,960,635, and WO 04/24740:
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pat ent applications: U S. Provisional Application No.

60/ 553,906, filed March 17, 2004; U.S. Provisiona
wa\ppBioedi on No. 60/ 662,937, filed March 17, 2POBUS100B015493

Provi sional Application No. 60/662,939, tiled March

17, 2005; U.S. Provisional Application No. 60/5662938,

filed March 17 2005; PCT Application No.

PCT/ US2005/ 00891 6, filed March 17, 2005; PCT

Application No. PCT/US20Q5/00891 5, filed March 17,

2005; and PCT Appl i caNoCPCT/ US2005/ 00891 7, filed
March 17, 2005, all oN~which are i ncor por at ed by
reference herein in their\enti For exanpl e, one
such nethod conpiicyes confdtiiwag £t hyl ene and

optionally one or It (i zabl e nononers
ot her than ethyl en er a nmeri zation
conditions with a C st go A~ conpri si ng:

[ 0068J the admi xturéhekHEeaeticonh product resulting

from conbining: [0069] (A) a first olefin
|0075”xﬂyn3}ua§y|on catalqusbaV|ng a hi gh conpnonerpis[N,N’**-(2,4,6-

i ncorporation_i a second olefin

palvﬂ%wlfaﬁmd}?lwé%ﬂﬂyﬁ@nqﬁ'm'ﬁalhaﬁwmbw

i ncorporation indexyless than,90 percent, preferably

| ess than 50 percent '@’ efer abl y less than 5

percent of the ¢ o;* orporation index of

catalyst (A), dpd |0Q71] TC) a chain shuttling agent.

[ 0072 Represen .cat@yst s QngH B n shuttllng

agent are as fo ms\ iooz&g Cat al yst ? IS

[N-(2,6-di(I- nyl ) am do) ( 2-

i sopropyl phenyl)

. a-napht hal en- 2- di y} (6-{

di net hyl , prepared according. to the teachi ngs of WO

03/ 40195, U.S. Patents No. 53, 764 and. No.

[0076]?&3?2:%?%%/??”9”,3\85‘1 I4/ei2£h17l4)ophen Efgxo%%a@benzg%-piyﬁrole-l-yl)-5—

rmmhyiyp)hbn:y)lfl) (2I-phenoxymethyl)cyc]ohexane 1,2-diyl zirconium (I'V) dibenzyl,

aPrReror SRR N SRl & e af?i%%h?ﬁa%t% #7276
No.

03/40195 U S. Petents No. 6,953 76 d

6, 960, 635, and \\O 04/ 24740: [ 0Q75J yst (A3) is
bis[NNN -(2,4,¢

tri (methyl phepyl ) amq_de by | ne] haf ni um

di benzyl: [0076] Ca (A4

bi s( (2- oxoyl - ReNZ6- T SYrTdbe; )-5-

(met hyl ) phiiSy : OXVAHIRYTPeye| ohgkahts] |, 2-diy

zirconium (1V)

(0077} Catalyst (B1) is 1,2-bis-(3,5-di-t-butylphenylene)(1-(N-(1-

methylethyl)immino)methyl)(2-oxoyl) zirconium dibenzyt:

20



prepared substantially according to the teachings of
U S. Patent No. 6,897,276. [0077] Catalyst (Bl ) is

WO 208003501 3, 5-di -t - but yl phenyl ene) (I - (N- (1 met hp¢BUR2007/015493

[0078]

[0079]

[0080]

(2, 6- dlphenylphenOX|de

i mm no) net hyl ) (2- oxoyl ) zirconi um di benzyl :[0078|
Catalyst (B2) is |,2-bis-(3,5-di-t-butyl phenyl ene) (
[ -(N-(2- nethylcycl ohexyl)-imm no)net hyl) (2-oxoyl)
zirconiumd benzyl: [0079] Catalyst (d) is

(t-butyl am do) di net hyl (3-N-pyrrol yl b 2,3, 3a, 7a-
h-inden-1 - yl)silanetitani um di | prepared
substantial ly accordi ng tofHtdhhechm ques of U S
Patent No. 6, 268, 444: [0Qg0]1, H.$

(t ~butyl am do) di (4- hyl ghényl ) f-thy -

. 2,3,3a, 7a-h- i nge £ ani um di net hyl
prepared aqgondi=ng to the teachings of

; 295 (0081 Cat al ySgp. s
(t butyl am do) dl (4- t hyl pheH{HH:k2- mstﬁfséHQ;Cﬁz

1, 2, 3, 3a, 8a- h- si ndacefi¢CH;)s- yI)S|Ianetltanlun1dinethyl
prepared substantially according to the teachi'ngs of
U. S. Patabyst No. (82325, 295: | 0082pistat atirsbulylPhenylene)(1-(N-(2-

BTl AUt B P GO Gl s Cttas

Shuttling agents may in dlethyI2|nc
di (i-butyl)zinc, di(n-h ) zi nc§(lFbiset hyl al umi num
trioctyl aluninun1 fijogetk m

b!sCh_o

; n- oct\yi aJaHx n
bi s(2, 6-di -tbutyl phieRoxi de, tyI al %%%GH

di (et hyl (I - napht hyl ) atrialg);, | al um num
bi s(t-butyl di nmet hyl sil oxi de);7—€t hyl al um num

ot (2R T b Y ShO SR 23 307 ingen1-

nleﬁtaan@liaHf{inﬂ] WipkesiyP, 536):&1«‘3& dﬁlﬁefml@}ly according to the techniques of
1- cycC ept eam de n OCty al um num
bpggh ¥Fé E& gtﬁgﬁj‘l Y sil oxi de et hyl zi nc

nd zinc (t-butoxide).
ass ake the formof a
( orm ng bl ock

block copol yners,

10084] The foregoi ng
conti nuous sol ution pr
copol yners, especially
preferably |inear my.¢isik e3{’)olymers of two or
nore nononers, nore espeé} kl *hyl ene and a 3.20

ol efin or cycloolefln an InDst especi ally ethyl ene
and a C -2 a-olefin, usingxnub;iple catal ysts that are
i ncapabl e of interconversion. That "is, the catal ysts

ar e cheniwal (q2)dissti- mma;ﬂmﬁmwmymw)@%eﬁappm 2,3,3a,7a-1-
nerlzatlon condi tjons, the proceSs is_ ideal

smdfﬂéd -Ylgsilapel Grigp 2 dimehylo fplﬁw%ré%bs&ntwﬂmm@?%rdwg to the
hieganngs of U.S. Patent No. 6,825,295:
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nmononer conversions. Under these polynerization
conditions, shuttling fromthe chain shuttling agent

W eooslesseat al yst becones advant aged conpar ed tRCT/O82007/015493

[0081]

[0082]

[0083]

growth, and nulti-block copolyners, especially |inear
mul ti-bl ock copolyners are fornmed in high efficiency.

| 0085J The interpolyners disclosed herein may be
differentiated fromconventional, random copol yners,
physi cal bl ends of polyners, and bl ock copol yners
prepared via sequenti al pr addi tion, fluxiona
catal ysts, and .api®@ni c. or api c |iving

pol ynmeri zati on t echnj 5. Jrti cul ar, conpared to
a random copol ymer of_the sape RpnéHers and nononer
content at equival ent crys %kbipﬂi@ﬂﬁu nmodul us, the

i nterpol yners have bet¢# (hi gher) heat resistance as
nmeasured by nelting pa hi gher TVA penetration

t enper ature, highemn,b gh-tenpe(gﬁﬁfe tensil e strength,
and/ or hi gher high-tenperature torsion storage nodul us
as detRidll Hqd3hYs QynaTiaeiaBRNANhERY pABNIYRLifethGRIR, 94 8a-n-s-
to a random copol ynmer contai ning the same npnoners _an
noHeser 1 odMkilanstitadige jhmetyd| pisepasdhsykstangigly according to the
CQURRESS bPU S Hate PN, lsiitisardsy at el evated
tenperatures, |ower stress relaxation, higher creep
resi stance, higher tear engt h, hi_gher bl ocking

resi stance, faster setup o higher crystallization
(solidification)utenmperat higher recovery

(particularly at ele o tenQerpatures), better

abr asi on resi stance, gher retnactHve force, and

better oil and filler acceptanceli§a86] The

interpolynmers may al §q ({ bi tNa uni que

crystallization and braach ng kﬁtribution

rel ati onshi p. That H;s, the interpBFyners have a

relatively large difference between the tallest peak

t enperGitalya (IBHS U4 &ds(dihdthyldRYISEAfe)@ndknBSCyhsirénium dichloride

function_of heat fusion, especially as conpared to

rﬁﬁﬂ%ﬁﬁ%GBgﬁ ﬁ§W§8&B 'ai ni ng the same nonorers and

nmononer | evel or physi cands of polymers, such as a
[\)

bl end of a high density yer and a | ower density
copol yner, at equi val ent :ﬁEWI density. It is
bel i eved that this unique f‘%s-re of the interpolyners
is due to the unique distrobutNon of the conmononer in
bl ocks within the pahyger/backbana2 In particular, the
i nterpolynmers may conpriSe altefnating bl ocks of

di ffering conononer conten igcl udi ng horopol yner

bl ocks). The interpol yners \»so conprise a

di stribution in nunber and/g ock size of polyner

bl ocks of differing density onononer content,
which is a Schultz-

Shuttling agents may include diethylzinc, di(i-butyl)zinc, di(n-hexy!l)zinc,
triethylaluminum, trioctylaluminum, triethylgallium, i-butylaluminum
bis(dimethyl(t-butyl)siloxane), i-butylaluminum bis(di(trimethylsilyl)amide), n-
octylaluminum di(pyridine-2-methoxide), bis(n-octadecyl)i-butylaluminum, i-
butylaluminum bis(di(n-pentyl)amide), n-octylaluminum bis(2,6-di-t-
butylphenoxide, n-octylaluminum di(ethyl(1-naphthyl)amide), ethylaluminum
bis(t-butyldimethylsiloxide), ethylaluminum di(bis(trimethylsilyl)amide),

ethylaluminum  bis(2,3,0,7-dibenzo-1-azacycloheptaneamide), n-octylaluminum
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Flory type of distribution. In addition, the
i nl erpolyners al so have a uni que peak nelting point

w@easoe3pst al | i zati on tenperature profile that P&I/US2007/015493

substantial ly i ndependent of polynmer density, nodul us,
and nor phol ogy. In sone enbodi nents, the

m crocrystalline order of the polyners denonstrates
characteristic spherulltes and | amel | ae that are

di sti ngui shabl e from random or bl ock copol yners, even

aP1sPhP- Oy 4iihse 29 sazagycolcpiancamige),) | p-ochflalaginum e dxs(dimethyl(t-
t Bam)%ﬂéxlde oatﬂyltzglcl(g%sdlbna{ylahe%ox{d@p%a eMylsﬂc\! &f butm@e)

i ntér'pol ymers may be prepared using techni‘ques 't

[0084] nf | udihecfordgeing grasessomay dake ﬂUffObIIno«z:ﬂ(a messnuoﬁhablut@n process

o e FRHAL Blocl AR b B Bl BV REs, preferably

r tihear muldi-bipple co;ﬁolsmbal cyfstm c&ndonehﬂbﬁdmﬂg, 1agﬁﬂf§spéﬁally ethylene

nper re of .the pol rization,

o o grathT Sapiebin i mapias: Pt i bahibies o-olefin,
ofxsxhg inSul i PRNE NS tHa ateh@cdPab OO erédiRersisn. TGt G€ IS Eatal ysts
of bl ocki I.s increased, the optjcal properties,

t ére?rdﬂmﬁag‘f alstxaﬁd lIJ]n cp@mtsg 10pé{(gylgfzyzatlon condxtlons the

PhRRESd iL3dAllyt iftctefM| JdIRAeRAMIRET A& drBPLPYRGhorhdls at high
particul ar, haze decreases while clarity, tear
sT1OBRGYR CoORyEsIRNgh UndrihBieat belymesicatien gorstibpes: shetdling from the

i @Mlﬁ%t@%gt gg‘en@\/@rﬁﬁgecﬂw}gﬁ)c&ﬁn@ gﬁka?htél gt b&npaxed to chain
ymer increases. By seleCting shuttling agents and

pol
c BT thsand: g iadkorepohrangra psperialdhe neardnultiablack copolymexs are

tﬁﬁﬂﬁhgﬁﬁﬁggaﬁQk%h§y (high rates of shuttling with | ow
| evel s of chain term nation) other forms of polyner

10085] t er ni ﬁ@ﬁuowrmﬂxanerfsfcewcpsmélhpresm pmyelsfsm(ﬂferdma&rddﬂmgIcymvennonal

[0086]

B A 3 TATNEN, AT MR

on'b Iene a
n}/mtaﬁqwtlaand)rfohﬁ:r m_é&ubhj ﬂ@nongmtaailysts] enblaainsc &f &tionic living
bt RGoT IRENEY b rBRERE RafirHisebinch ingom gpslymer of the
Psﬂlwm‘(@omdtshahcﬂ gtunpnter wohieht knequibaeit @fetallimy fFanodulus, the
sel ect ared In ekastoner appl i cati ons,

BB gk 57 € BRIl by Ol Jhretoattiad By melting point

tgiptnahes peidira@ion aeRipehaye, Bigek HiglluGeSerhfife tensile strength,
intermol ecul ar dilutive effect on crystallineregions.

THiKor ighek llgﬁ;}@lﬁ@ﬁl‘@[ﬂf%fi(ﬁ‘@en ﬁpr@g@@gﬁﬁl@ﬁ@ﬁg]@ﬁxmmed by dynamic
Shidtidni Y ABENS arshpAbal St Sahdth SRR ARPEMREIhALL the same

response to hydrogen or other chain tern1nat|ng
afjeReEersSHKt Mongrler wontent, tthe intagpalymers wiave Roweoduaprsssion set,

|hahE-.YlaH5/y§I adibi & pt@t%@ﬁﬁuﬂe§ QL & SSH%QSE%I QLﬂ?OJ oh}ghez creep

in termnation use of hydrogen
t1¢sistageal figher é@poﬁ’ﬁls@lnaﬂb lflglrerpbloqluog migsistagce,elster setup due to

Cl'iléﬁéla‘lsx yktr'\ﬁlzgm)x r@d’hdﬁ‘ﬁmﬂs télﬁr%qgtu%cj higher recovery (particularly at

elevated temperatures), better abrasion resistance, higher retractive force, and
better oil and filler acceptance.

The interpolymers may also exhibit a unique crystallization and branching
distribution relationship. That is, the interpolymers have a relatively large
difference between the tallest peak temperature measured using CRYSTAF and
DSC as a function of heat of fusion, especially as compared to random copolymers

containing the same monomers and monomer level or physical blends of polymers,

23



t hrough hi gher conononer incorporation, reg o-error,
or atactic polynmer formation), then the highly

wa@eoosoadshi ne pol ymer segnents will preferenti aPCTUS2007/015493

[0087)

[0088]

popul ate the term nal portions of the pol yner. Not

only are the resulting termnated groups crystalline,

but upon term nation, the highly crystalline polyner
form ng catalyst site is once again avail abl e for

re-initi t|on of polyner  formation initial

f et ﬁe\P %%rof.%%egibfié%wep%{mpﬁépdm Z‘P] WA éﬁwyawno.lwner at
PE4 VR ENS QVERIML -deAGEPRT dINGY YbeliBOEN BROSHRS uhr&ﬁue feature of the
resulting nulti-block copolyner are preferentially
hingerpglyaness isadug feethe ymope Histributiemgf Bsecomasioatgrrin blocks within
| HeSIROMEIBASDURED th Batif) QdiHE\F;\h(Hl : | i i
nayq%eﬁlnterpo ynersqg? efﬁgﬁéne ;Z”%%;ﬁggé? %ﬁggaﬂ&“anng
BlogeDobtdi Bkghg reonkinenientaonisol ymwlmwoﬁwppmnei blocks). The

%ﬁl{@{gg %1(:941 %y §lsg| o'n? nslg alads/tlolgut%n]t(ler‘n pm 5@,2?,“8/0, block size of

e unsat’ura onononers” use
ppélymer itdocky ol diffeeinlyydemisiey |oncdou1dmpnfeorcomcat[p\k Rich is a Schultz-

bl S T Bho o8 s3I BN R R R BASE B » apique peak
Exithigespdiht sdieh qosmimenis s tefpltitiere CoréRi 'tﬁilteflk N§ubstantially

such as opyl ene, i sobutyl ene, but ene, 1-hexene,
15ERE! 'ﬁg‘ g}/ {"]lﬁﬂerl 9584 yené‘OdfiL‘l?epf"éﬁllemolp'é%]t)é)‘le In some

lebo@Rtentd, - dRE eRgicradfgbtdilge | okRr bf BUEENRIAAGs demonstrates
1-octene are espeC|aII preferred, O her suitable

nEHGRHEFES Eisaqelites WénlémeHaq dhat gre iggnguisinble frgpregndom or

SBME@@Sﬁ@Iy}’Hcﬂs}/ |RERZOPVE vaRS aNE ardlieds BENadY e€even less than 1.5,
7-oct adi ene, and naphthenics (e.g., cyclopentene,

c?@W@ﬁ%%@ﬁ@madd3cyclooctene) |0090| Ct her
hyl | ef ] f ] :
ethy ﬁ’gﬁég‘& i IB@ry&g&ggﬁﬁ%}‘? ct‘ﬁggg et%h?ndd&? t&¥nfluence

used [ intefer to
hipgrdsgeacbonevd sddledupssan dbatvis tthe amOllelatsﬁ capmaomer and length of

{ |l ecti
CPATRIFALPELSYOLE, N PRSI 1Y SRy e o
t trealiyslv entlisbnttliggibgatdlae valll@fsl the témpératiee GB tH&2fblymerization, and
%tl g a{l:ﬂ Cgl%(éjltlg g Q/\%Ei #)l%gg O@gﬁ@gﬂ% ﬁ%&%ﬁ 2@1% bﬁg/rlglé]?enon is the

Cd(letc&&uy ene as tlye Hegrea e biyckitiesy Bl iapRaiaad ilenspti@N@roperties, tear
nar oae in ﬁlqdin%1t ut not limted to orb nene

sUBLENt P WG ER EHP B Wi 6° o PRIACGH Oh ¢ '8 polymer are
hingifroced. byln pirticuak,0hyAlr a6eRYd vaHiRUBRrity ﬁz@r isiehatdednd high
arem xtures of such olefins as well as m xtures q

SIFEW RIS IFSOVHTY PTORSTEAD W BFe P Ahe AHpaenm dymbEp g Plocks in the

E]Xcﬂ?ﬁx'eﬂﬁadﬁéas@i eﬁ?'@efé@ﬁ@g'@{lﬁth'n GlgBists an8 Whta®s€ cB@binations having
ene, isobutylene, 1-butene,

ed
1t ’ﬁéﬁﬁsgﬁ C‘imh %ﬁf%mn@ %btﬁ/e%égh 1ateg PErBUtthug afiinlow jevels of

chain termination) other forms of polymer termination are effectively suppressed.
Accordingly, little if any B-hydride elimination is observed in the polymerization
of ethylene/a-olefin comonomer mixtures, and the resulting crystalline blocks are
highly, or substantially completely, linear, possessing little or no long chain
branching.

Polymers with highly crystalline chain ends may be selectively prepared. In
elastomer applications, reducing the relative quantity of polymer that terminates

with an amorphous block reduces the intermolecular dilutive effect on crystalline
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decene, and 1-dodecene, 1-tetradecene, 1-hexadecene,
1-oct adecene, 1-eicosene, 3- nethyl- 1-butene,
w@200800850t 1- pent ene, 4-nethyl- 1-pentene, PCT/US2007/015493
4, 6-di net hyl - | hept ene, 4-vinyl cycl ohexene,
vi nyl cycl ohexane, norbornadi ene, ethylidene
nor bor nene, cycl opentene, cycl ohexene,
di cycl opent adi ene, cyclooctene CA- C40 di enes,

i ncl udi ng, but not ut adi epe. .

17e81988nt g'mseﬁéul? mgry :ngglaﬁa glb)ﬁ_ go%é&ga&P@ﬁxeshuttlmg agents and
leafal9stk aﬁwmgean &p&o@ﬁ@@#e@lﬁﬁlse ab hﬂdl@n%oo@eﬂ lcBdihN@rminating
and the_like. rta|% enbodj ment s, héﬁﬂa olef nis

PRESHA eﬁ%emﬁcaém e caigjusiwhich prodnsks fiehly cpystallipe gplymer is

amoRTRLRbiive foheRAAT terfinkEN JBudN¥s Wh@&@rfhgmmgen) than the
containing a vinyl group potentially rmay be used

eeridlubtmeapensgle tfae prafirerty b, lepy erosiabile poymes ngmta@uch as
Con&g{ gﬁéxj a(!?)lnlldx{o\%erc Q§(§01~g§"aqoﬂ,h ereg{%' xJ:rHly ﬁxg atactic polymer

renove unreacted nononer fronit
r B olatipmy tbl@hyﬂ'er hrgh}y beysgriingo petypraobsegmemits wgl tpheferentially

n | a ight .0 omesy £0

[B@%e({%\g@"%’ll&eﬁli %Ol{t'n er poﬂ%r ]?er{cl 3\1e 8“@ %.e the resulting

c enpiriasédgronp ciwistaylineg bnemammahmatmmmmlgﬂy mysudhmpolymer
rene

ts E)%PVI]ESF?}P é’ﬁt 31pey AR dm{:% aggl P gglla}r{)ﬁ E&é{rlﬁlg%ﬁagpn 'of polymer formation.
[ "mhenpmaylryefcﬁumdnpdslrymdﬂgnsetli@wfeme afdttles hyghenecrymyliime polymer

cTiogho, ASTYPLRD afiractds. ebaha Lt FRUBH g Lppolymer are

C prapéresti Iy dghid-degflaltinene, may be used. [0093]
Sui t abl e non-conj ugat ed di ene nononers may i ncl ude

[0089] st r ai Jhe ethxlene 6 gfethdateeprlymery vsgd| inc they gnghadimenfs of the

dj; KRRt NAMa) Befih @PIPyrhersbT ARNQRN Rl AMRast BRATR-€5 ‘&tolcﬁn The
sui t abl e non-conjugat ed di enes i nclude, but are not

| imerpelynters sbhy afugthbr olommrisacZgiCrg dlielets, arsdloh aé]senylbenzene
1, 4- hexadi ene, oct adi ene 7- octadlene
e*é%iﬁ%#&sa%ﬁaéﬁ%ff@am&{a?rﬁ ugel e pavaTBR e i Glylene include,

5fd'i‘eéx|3}Hp'lé é’thil@%i@dllﬁ%satasa?ed dHomstrayd, donﬁrgﬁﬂé@a@ﬂ f&Y¢-conjugated
3, 7- dlneth | - oct adi ene and mi xed i soners of

dfll‘?y% cﬂﬂ‘/){‘?"@én@kﬁﬁd AT e G haaples olgsuchy fopgonomers include

abzcd hfolgﬂ' &N&ch %U(ixk& §§:m1- %ob&YA%'n@P?J%?E%eﬁ‘ﬁwxene 1-pentene,
cycl ohexadi ene; g cycl ooct adi ene and 1,5

cyahmﬂ;alelb@anheemel -hapenaul foctehen @-renkeny, cl decdnes edd ahe like. 1-
suc etrah roin

, t hyl .
C B A R SR AP e e ek DTl RS OBy imclude
hﬁm@ethﬂodbﬁﬂeyI slbsenyted sig dﬁ)éb I\deyleenzbyszélsadldaeaw 4-aBghadicne,

cycl oal |denen or.ne as
¥%E Hﬁ?ng% gt,,\ﬁq@r opentene, cyclohexene and cyclooctene).

[0090] 5- pr Oﬁﬁ}'ﬂéﬁ etgyl@%/m%rfﬂefi@mners may also be used. Olefins as used herein
-5-1 sopropyl i dene- 2- nor bor nene,

seefer oy |f@pgm€§r}wsymgat%hw@qqq@qb@n—l@sed compounds with at least one

carbon-carbon double bond. Depending on the selection of catalysts, any olefin
may be used in embodiments of the invention. Suitable olefins include C3-C20
aliphatic and aromatic compounds containing vinylic unsaturation, as well as
cyclic compounds, such as cyclobutene, cyclopentene, dicyclopentadiene, and
norbornene, including but not limited to, norbornene substituted in the 5 and 6

position with C1-C20 hydrocarbyl or cyclohydrocarbyl groups. Also included are
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.cycl ohexyl i dene- 2- nor bonene, 5-vinyl -2-nor bonene, and
nor bornadi ene. O the dienes typically used to prepare
WERDRBYssbhe particularly preferred di enes are BCHUS2007/015493

hexadi ene (HD), 5-ethylidene-2-norbornene (ENB),
5-vi nyl i denc- 2- nor bonene (VNB),
5- net hyl ene- 2- nor bor nene (IMNB), and di cycl opent adi ene
(DCPD). [0094] One cl ass of desirable polyners that
may be used in accordance w.th emhodi ments of. the -
| IPERESS o1 SR Pledies a8 Wl wwrﬁa%t}éflﬁw Sigh &-Cao diotefin
el m{lcgp%is a C3-C20 a-olefin, especially propyl ene, and
op I onal y one or nore diene nononers. Preferred

[0091] a- ol eEkampfesrofusiefinnmbhomesninstidep bt are ndedimgteslt &d phypylene,

the formulg CH = where R* |s li near,or. branched
a‘ISR?/‘Ftygqn(‘?ua'lb'fte'fer ovr:\r:;' in?ge’lg'hfé?'}%nﬁg?lgﬁ%?’ 05 ’eg"b fiene, 1-
S@&dealb,l aﬁldar-ab@a‘gélﬁ@, llebmg e,Muhexaklecdnet ]-Ioicﬁiidémihﬁt Deicosene, 3-
propyl ene, isobutylcne, 1-butene, 1-pentene, 1- ene,
4m¢ﬁmlr9rbtrtenepenééﬂ@hylah-@e&tensct é‘ﬁ'é‘?thﬁ(?'éa‘f’eflfed‘ﬁi ar‘ﬁ§~£'“et‘lyl-‘-
Ph&fi&id, e u-3tBASlcidhek éncd! ORNY I8P ohdtiBe P ABMHORRAIdIRS €dihylidene
pol'ymers are generally referred to in the art as EP or
EPpibopngneydopepignealsy dolipnes dicyrlogertadigng r efsRacge, C4-C40
Sg%hﬁ%(%!]g]%lrl b Ff‘sh%?ﬁ:iln%tédyton]’l,gzﬂu'tﬁia%k l@g@([tgé/' Bfe, 1,4-hexadiene,
pOI R8I RE uge conj ugat ed ’or non-conjuga ed,
st jSahayatiiene, b7 arctiéshec h@-decadiene atber Cu-Ganl -oyadinscand the like.
di enes .conpri Si ngg from4 %o .20 carbons. Pref ?rred
dfreAerdain rethedEments, the fralghia s Propylerfe ki die | -pentene, 1-hexene,
51&8icHel HeNEordbinati NP Heas, AleaEhORS W Akld &Mon containing a vinyl
cycl ohexadi ene, and 5-butylidene-2-norbonene. A Lo
paraupceAtantial yomay dierwsgd dneswabqdiments of the invention, practical issues
Seedh¥uk | Aosmer MOLRMTERL cdsP0 (BECAIRE td&onveniently remove
di ene-contai ning pol ynmérs conprise alternating )
sueyreeeied nendshesdkem dbmresulinggpdymar yayhrecpmggagre problematic as
q 1 . ' ' i and a- olefin
(ﬁ%c h%cﬁlér %#eh??fgﬁgﬂ(?%‘{déwc%gﬁt@ ?Ed%qggﬁ di ene and
[0092] a- ol efOthemaiefineimegubaderyihtiode pdobgeenf canpseng entnovinylidene
pol ynmer properties., That ti S becaua]e t he déeng eatﬂd Ay rene. t-
P OHOREIC APeer S EET a1 TV ACORSOT abaRa Rt Jorene.
opgtylstpenef ald @eXliké. InhpamielilAeinterpslyarers bamptisingogthylgne and
or random vy, throughou t.helﬂ:g)ol. ner, th?% are nore . thvl
e PRTEe MYy P eed 29 oWl & gé’éﬁ’étﬁ’t PRPYHECE, GUBPIIHRE cthyiene,
densédeyaf at O§ (Yl ¥ reéfimBybtiRaligtchbRiprishigt 4 @4-€dp Beitd) may be
crosslinkabl e el astomers and the cured products have
atveht aged properties, including higher tensile
strength d t St C 1 9 .
10093151 O A B BB  SRAKELY, HAPPRLILA, SR chn
- i beorched ahaingordéyclierhydgoqulaont diehe hagingcromn6rrerl Shearbom atoms.

V\%xgmplersagtj s%it%lekl)xlog-%légjugated dienes include, but are not limited to, straight
chain acyclic dienes, such as 1,4-hexadiene, 1,6-octadiene, 1,7-octadiene, 1,9-
decadiene, branched chain acyclic dienes, such as 5-methyl-1,4-hexadiene; 3,7-
dimethyl-1,6-octadiene; 3,7-dimethyl-1,7-octadiene and mixed isomers of
dihydromyricene and dihydroocinene, single ring alicyclic dienes, such as 1,3-
cyclopentadiene; 1,4-cyclohexadiene; 1,5-cyclooctadiene and 1,5-
cyclododecadiene, and multi-ring alicyclic fused and bridged ring dienes, such as
tetrahydroindene, methy! tetrahydroindene, dicyclopentadiene, bicyclo-(2,2,1)-

hepta-2,5-diene; alkenyl, alkylidene, cycloalkenyl and cycloalkylidene
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formed thereby ranging from95:5 to 5:95. The
el astoneric interpolyners, in soneenbodi nents, have an

werdvglessel content of from 20 to 90 percent, a PCENS2007/015493

content of from0.1 to 10 percent, and an a-olefin

content of from 10 to 80 percent, based on the total

wei ght of the polyner. In other enbodi nents, the

mul ti-bl ock el astoneric polyners have an et hyl ene

content of from60 to 90 percent, a _di ene content of

f RFRPICReY; Gugipagemednlen gdlosh?ra@rtﬂ @NB):cRiesnYlot-norbomnene,

ff@mpléwmefw 2pf€orrs@r%ne basedsqy. cybﬁ,ﬁk%am cf;l%mgi.e 5-
pol yne e interpo

i'n some enbodi ment YIers
a¢>@1¢hegmrdmee2:ubdnonmegﬁtwpﬂk%rner@mmuang rorbwingfiene. Of the

g&gé%q%gg&il?ﬁlg%néé%%gggiElglg%% 8{) S&%Qul?ﬁg rp‘i‘&eggg Hlenes are 1,4-

ehdsxadlamen(HD) aﬁelethylohmaa G0otnen85ENBY) b+viygideat-Ratorbornene

B R M e SpBearry (IS hd iy eldber aBEn B PR

[0094]i n ot bee aabmﬂfm%atr&ole polohBRY teADRE "B tuSed tlﬂelccord'mce with

[0095]

|nter(§)ol ynmer may. have a_Money viscosity (M. (1+4)
oBbydimenty A the Brieatiqr insbsles| gassemenc dusmel vipeis Of ethylene, a
SUSIT P! AL BRI, NBYebaNE ?, ?Femé' eﬂa pRbeAlly fdRMoPOmoPe diene
75 percent, a di ene content fromO to 6 percent, an
amoaemleresf i Hred:"@mdecm{oléfnmribﬂﬁ)sct 01 86s petbodibent [2008Figrknal by the
fi er. ctlon ze

| ncor p ?ﬂ R%g wgel Iéas b)ngarfolfnbé Chegla%@':](fﬁﬁ%u*’o %r?’?dl to 12
p@ir]_s]dimrat@h$ ucExmleE»én:pltatrly d- umﬂsomaludg; buxpslermg't lnmted to,
i ncl u‘de f otir, teﬁa g i}y i cal unsaﬁf
AEPYIeRP R EIeAF ‘H‘B PEES ds CXELFry 1 BIY
Ut aied r aakelﬁhxﬁ‘élﬂ@rly qﬁdfediedfmretﬂnomlprwé}@(y Hihe @@pphene based
a?rmgdri des, salts ﬁ%gfeg(ﬁ and esters thereof. Suc
fRIMAFCEN A &6 doghart @t 1oERer eﬁﬁ@%ﬂ&me‘s Suitable
adieh&f it sy af @@épmag,suen pdlyifB, Rep&PNR) W ibIRd BPDN type
et hyI ene .and an optional additi onal cononomer to form

RPIYREET potlyiie coBrugaiedy P en-qoningatfse t Steweht elorbenshed chain-,
agrt1ieP bt PBRJh Y1 Qt d1EFesCORIANEY Edin 4MBaItH c4Bbngr iif‘etfézp&l dienes

functional ‘groups onto polyethyl ene are descri bed f
eipsisee in lg-pentphicamt s Nbg-hexaggnegoo, &e@lzlzd@%z-nQMmene

4489l opéhtadiehd) @ yAbRE] AARHEES O5- btlm%nﬁét LEgbSmehéE A partlcularly

i ncorporated hefein by reference’in their entiret
aprefgseadidiend gt gthylédehat2-perherreonal group is nal ei c

anhyd [R998L. T, n the functional .grou

o e RO b S SPL 08 W mens o
f binclks mhmgvfg)gtpamfayt lmsqwrcwsennes nf mecrbmfl @mﬂtlc-hhg p@ne) and a-

ngtion zed ter an amount
AR AR ET et S LB Tkl T BB a7 i educed
ahaumutaomogmbsa@rame pblynier pirtyedrtiesTb Pl kg Nb&causdthealiene and a-

| east . : .
S13fn monomers are preferentially incorporated into one type of block of the

qb)/] r;g)entene and 1-

polymer rather than uniformly or randomly throughout the polymer, they are more

~ efficiently utilized and subsequently the crosslink density of the polymer may be

[06096]

better controlled. Such crosslinkable elastomers and the cured products have
advantaged properties, including higher tensile strength and better elastic recovery.

In some embodiments, the interpolymers made with two catalysts
incorporating differing quantities of comonomer have a weight ratio of blocks

formed thereby ranging from 95:5 to 5:95. The elastomeric interpolymers, in some
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about 7 weight percent in yet other enbodi ments. The
functional group nmay be present in a copol yner-type

wo vsndsnel | zed i nterpol ynmer in an anmount | esSPCTIES2007/015493
about 40 wei ght percent in sone enbodi nents; |ess than
about 30 wei ght percentin other enbodi nents;- and |ess
t han about 25 wei ght percent in yet other enbodi nents.
[ 0099] Additives [00100] Additives may be used with
the base polyner, stabilizin ent, or Filler used in
t ¢rebetlimsatss have wh eHvlanedop! ? PhETOM S ipI9Y Rt dfilenggontent

p&feﬁ‘?l?xtO i ng@ r#e?&’nt ROl £ ABRIAS: @it o ot TBYo I30G)ekddfit, based

surftact ant s, anti-static agents
aont |th©amadigwﬂtlght arfit the bpadiaer. walt- @ﬂs%p@mbmnpn@wéhﬁ gnulgi-block

I
S PbyAdR Have Ao dhAKENEhnteft GORBRL6P1 b6 Fercot, a diene

f eorgeraioddromod wt h)aperesdﬂu 4nidvaaso-eedwncdntertt lmﬁ ﬁ@rrs kﬁ) Id 4@ percent,

FRCCE T A R 8 —

| élfeﬁﬁ@ﬂ'rﬁﬁl%bﬁlar Skﬂlg}ﬂhicﬁyrﬁd@ll haviag d nelghtdavéiapt endecular weight
such as organjc or cl es,. includj .
ciMya, %Pgl ci0.909 AR E? ggogé’%%ze P it é& do@oﬁ%le%’(g)gooo in other
Weﬁq%&me@ﬂ’tsgadhldt:fr% z@oa)cgwsgofoobahsyctldméruahwxﬁ@momn some
fibers, silicon nitride fibers, steel wire or

afrIbegimsRtD the 1tgreeberers Brayiye apahulishoraity lsat thaeﬁe% less than

CEAYr ofBH e ohihdiis. tlﬁ%lﬁ‘\efl 'e%ﬁ@odn‘?nbhtselﬂeeﬂ@&f)&ymer may have a
i ncluding paraffinic or 2% elenic olls; and other

nMaengy sisgosPht(hle | €901 VAR, rangiraidirely dt her 250.  In other

pgﬁg@]&ﬁ RS @fi g@rgnf&s &qp%qb@&n%&wénetmtén@%m 69 75 percent,

ymers for blending wt
peldjenercontant frodi G¢p 6 persroandreneslefin t:mtemtrfmﬂpéﬁ 35 percent.

[0097]I ncl ug[%ﬁ hlﬁ\élgﬁﬁg]o?eﬁn infer R?lﬁlo{]erst %%&@é%]%%&& El%%ﬁ)?éﬁ&éorpomtmg

i nclu and sy
pat l)eaﬂrosleffoncthinah@ong im it bulj/mqnetrypnuoqaylimeplal()bﬁnhbtional groups

act in pr Ien I SO
otsiyertr SERET o oS, ERLFEH Groapagp oF-functional
ebf}%bﬁﬂﬂf @&@m&l@mﬁug&@a@mmw moabl e di- fipesoadl carboxylic acid
pol yet hyl en i ncl udi,n fre r adi cal
[ ey rﬂ%égqaﬁtﬁ thgxpqf é‘“ﬂl.“%lﬁ 51 Ptb fiechpsal aligrRdp fgbe erafted
M b BihS1HRACH RSN E’ﬁeépdmnéreactt@ﬁay b espstdytrized with ethylene and
Ziegler-Natta PE and netal |l ocene PE, such

diB cPri@l jadddijiogal pomanpameg o g)rgnsmoggerpeﬁglgag g(ythyﬁene the
6 faRGioft40 comofdifte VA opiSEIYOdBer %Bﬁ‘loﬁo%ﬁs)gdfldeans for grafting

et hyl ene-vinyl acetate SEVA) et hyl ene/ V|n¥ al cohol

c SpisttipRel 5ouppPe PPl eHE lenerfa desithar foreraillg it | Se fatents Nos.

Aﬁ?ﬁgé&?ﬁéﬁ@@é%‘s@d'a‘?,@e4@5@%100@;@ WiRI3uRR of these patents are
incorporated herein by reference in their entirety. One particularly useful

functional group is maleic anhydride.

[0098] The amount of the functional group present in the functional interpolymer
may vary. The functional group may be present in a copolymer-type functionalized
interpolymer in an amount of at least about 1.0 weight percent in some
embodiments; at least about 5 weight percent in other embodiments; and at least
about 7 weight percent in yet other embodiments, The functional group may be
present in a copolymer-type functionalized interpolymer in an amount less than

about 40 weight percent in some embodiments; less than about 30 weight percent
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derivatives thereof (SBS and SEBS), and thernopl astic
pol yur et hanes. Honbgeneous pol yners such as olefin
w@b@sveiser s and el astoners, ethyl ene and PCT/US2007/015493
propyl enc- based copol yners (for exanple pol yners
avai |l abl e under the trade designati on VERSI FY(tmnm)
avai | abl e from The Dow Chem cal Conpany
andVl STAMAXX(tn) avail abl e from ExxonMbil may al so be
. useful as conponents in blends conprising the
mul wothes| eokodimeatspoingnigss . thap oatwst %.\tf@shfe percent in yet other
cgﬁﬁgghi gpal bl ock copol ymers which may be bl ended
Wi e Interpolyners disclosed herein may possess a
[0099] Mbonendditbessity (M. 1+4 @ 1000C.) in the range from
from?25 t0.100 in

10010010 B3 0 RS ShER B B ep AR e e

efPadi dTsRtrSion SkHiodp |d€v1ﬁﬁhg @ond it s@pRest tak IpyedeACInv@Rtion. For
l'inear or | ow density eth | ene, pol yl ene

y
(exrerrled Addidvecmay, "iCbisi@a%th‘é “wﬁaﬁﬂotsaefg?teménanﬁl {5t agents,

"qujti]ft)hﬁdaﬁé{ls'dgﬂsbfo@@r %&)dl%ﬁi’s@ﬁ'y&ﬂmnts a neutralizing agent, a
yl - 1-pent ene) Sui tabl e styreni ¢ pol yners i ncl ude

pt}ngl@nyf,en ecompsthlizanna@i brightepdn yatyicelogy (mopHjer, a biocide, a
X
g%aaéﬂﬁ l?eié Elftxl\/@?A %%191'1 YJHhbSe gk?ﬁ@& in tht qpcer

and styrene nmal ci ¢ anhydri de
[00101¢opo| wuelmves[aﬁiﬂk(aMafﬂsenw badsluded ipeanyriopankedobygomprising the
, m X té%,l;\ 151?%?%:)/1”% Sr 4K zgt\)s}g tﬁit}/vees ‘%{9&989?”1 sé%%cé}? a§ ox%amc or
ofnoﬁghen@ rpabt@ctlbs Oincludéngc elyen edit, stltalﬁonn nadiskiday lztolitkgcpowdered

copol ners, hi.s terrpe ature
o BIRGHY poLiE 0P TET i ribb hecrEabl e abovs  Baae foer.
T}z’ﬂéélg\flire [@?hﬂd@ﬂ! ?{’(B 169 oogollyeaagccngu@q vhipyeiatd bkmbleB,Sc ays, and
capable O eacnl n e esired te erature nd
PR LR oS e bS5 QS BB e PRI E1ad other
$al lBAAShhetiBX! &5, (fetlisi nelher spoBwmeaand di
?&#ﬁ écrembq@EAﬁgUR$?g$ﬁ&ixers ﬁTenoile?sg gﬂ% thf;\ccormg ©

| probodmprnts el AR¥enSP i xi ng and net hod may depend on
[001 021 he f 'S%ﬂ%blggﬁmgéxjs 'f91nb]efoﬁxﬁg aalShglc Al }R)ﬁ‘ylﬂérs %Nﬁhﬁé(t%)embodlments

ch m xer conti nuous m xers al so
e nﬁ they Bvensore m@@eathsnnmm(ct9ndm§(@1th€flmopbim@| pb Wmers including

gl 150, ARSIy OBAERL e e i
c pomrdpﬂm [(bothoinypast l‘(ld)(;liﬁj’ingl pcyyprbpylco@ventapnm golypropylene,
T&%%l( ¢ $2 alé;r énec %Eé%lp 0 eHly? Pp.],%%ylg@ Wﬁér@fj \Ia%ous types

P ORS, neral
cofipolsethydsne, inchelivghighipr assaﬁneofreé riolicd L.RIp Aiggler Naga LLDPE,

AL CORRLMIER TR K908 1 O 8945 e it e
piPef aidakkrallbe@re M5 2ibh e pAEtuéts. disclosed in U.S. Patents No. 6,545,088,
6,538,070, 6,566,446, 5,844,045, 5,869,575, and 6,448,341, ethylene-viny! acetate
(EVA), ethylene/ vinyl alcohol copolymers, polystyrene, impact modified
polystyrene, ABS, styrene/butadiene block copolymers and hydrogenated
derivatives thereof (SBS and SEBS), and thermoplastic polyurethanes.
Hémogeneous polymers such as olefin plastomers and elastomers, ethylene and
propylene-based copolymers (for example polymers available under the trade

designation VERSIFY™ available from The Dow Chemical Company and
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For TPO applications, the weight ratio of nulti-Dblock

copol ynmer to polyolefin may be from about 49:51 to
W@b@enoBoO5, nore preferably from 35: 65 to aboReT/LS2090015493

For nodified styrenic polyner applications, the weight

ratio of nulti-block copolyner to polyolefin my al so

be from about 49:5 1 to about 5:95, nore preferably

from 35:65 to about 10:90. The ratios may be changed

b&ﬁ%ﬁ&&%ggT&rggpéaﬁg é%éf(%%%\lgglﬁé %cayta?seo Be' GSG%llJ] as components in

|bkﬁﬂ@édﬂﬁ;ﬁﬁdlhglﬂierrﬂhltﬂﬁlobﬁQh&*p@%‘ﬁerﬁOr changi ng the
ase continuity by changing the viscosity ratios of

100103 ha° Cnalile envontnas Bpain Grainarep e R Bl bt biprded with the
DB SR herkln RESCROREK 2 18308) (HBR) OAL 144 @

conpobsrtions nmay contain processing oi
pll@Qi’G )onzke mngarfcbrp r18ded §5 ny sand smbRdinhrants; pfrqm @59011§0 in other

TM desi.gnation %
Eﬂclﬂ enps rang1 %gorlr% t%IOCtOASr%oce ot I‘Senéboedl ePtsSUqul :Ie p&yoleﬁns

fesrpedlsﬁy 1(1?61[166 dlrleyr fordmNOdélmtjzﬁﬂJlpﬂhylm;ne,nmlgpropylene (including
pr ef er abl r ef er abl

art and nost from .
PhGet Jseric, poadiotshs gyt Begindorarogs isrer qng polved-
eﬂ%&l@&ﬂ@benwr@mer SUTEHIbIG Sstjh}cenﬁl |pof§&b{%rk endldde Lﬂmys@wene rubber
t he oces n the resultin raQ ct at the ex e
omodBied” BRbehEere sHIBSHt SotencRRaIem BTIS] conmes; ARV, rubber
ahd)ﬂxﬂdacéNﬁE{A(BHlMeREISQ AAd styPR@nalbidtah My d6d dlcspdl yriers.
ch as calcium stearate or zinc stearate,

suc
[00104] no| yTaF chlesfls MAx| beli PgpaiegcbY smixipsl ¢y akeesHils the respective
eEMB@nen’tsnz?tl &Jt@hﬂ&regh%cé}lmﬁf Qlegb%ve(tp@]rﬁé)teﬁ)tlﬁr t%mperatuxe of one or

i ncludi ng (poly)glyc esters, and net al
ebpdcif e Wr@@uﬁptq Em rgomlaubl@pk g@}mjymegiatlps tempcxatme may be

d%d%agir ogénrﬁ{gﬁe e u b/ggl}&\@] 1430 ésat ﬁnﬁ%@t %pqurably above 150°C.

non- hy rs such ose conpris
pa?lyywelr palether onngng for neading reguipmeng cnpatetseqapahkel mﬁjreraghm g the

gsgrl%dctg ?S%é {35’ fxg ern@t p?a% ?fng anglrlllef‘xt(ngcg?%r sl;d em Yoaled These

I ovve res
t tnchaiet | mypillsg kn@ﬂeys sadxtmad:red (bathbediiggle | rs«:&p»pl mmcat iwinsscrew),

 HANORYD ERadBr iR BALD b eSS e st g methos

| AicQT @piead erc i GRabanisodifon. MPA astenti&RRT of tBANBURY® batch
along with anti-ozone additiyes, and nt| oxi dants

MIE TS GRE TOPEBHBYS, MK &S JBR% AoNnRe B E prséglbr"\‘? a BANBURY®

| ARt b DEWBO 5§ RSN L LEREBEY bY BiVek @YE®IrS ']%10&11])/, a TPE or TPV
unsaturation, find parti uI ar agpl ication as

pFomBes iR Vel hayeen |ha%})§r ?@&5%&@ erossainabisopelgmer (typically the

| 85 veatiseh) calod&eaiotﬁ@ryns&s'o%h@mm$ LiRaadhgs8d dothpared to TPO
articles forned fromconventional diene el astoner

neAnPPBiicol \HeseTalve Sapd ik pephd PV compositions, the weight ratio of

block copolymer to multi-block copolymer. may range from about 90:10 to 10:90,
more preferably from 80:20 to 20:80, and most preferably from 75:25 to 25:75.
For TPO applications, the weight ratio of multi-block copolymer to polyolefin may
be from about 49:51 to about 5:95, more preferably from 35:65 to about 10:90.
For modified styrenic polymer applications, the weight ratio of multi-block
copolymer to polyolefin may also be from about 49:51 to about 5:95, more
preferably from 35:65 to about 10:90. The ratios may be changed by changing the

viscosity ratios of the various components. There is considerable literature
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[00107| For conventional TPO, TPV, and TPE
applications, carbon black is the additive of choice
wo e0osihssabsor ption and stabilizing properties.PCT/US2007/015493
Represent ati ve exanpl es of carbon bl acks incl ude ASTM
N1 10, N 121, N220, N23 1, N234, N242, N293, N299,
S31 5, N326, N33O0 M332, N339, N343, N347, N35 1,
N358, N375, N539, N550, N582, N630, N642, N650, N683,
N754, N762, N765, N774, N787, N907, N908, N990 and
NE biEtratingh teshnigueshfrs chraging thipkase sanfenibhly ehangsgsthe viscosity
r r
B 10 e SRyl o Bt PG PO R LPE (MO TRy ponsult if
paetesgdre si zed carbon bl acks are enployed to
heextent, cost consi.derat i ons e rmt., such .
100105} ¥ 1FE; BRSS, rERRTALERT il CoBRULIOTRsSOE ey Bltcizers, and
bbméﬁlﬁél@ideOmeu pfazekdihg |oﬁs Maving a:amﬁmn Aﬂ"laﬂkdesi gnation and
t her eby. oW ng consi derabl e de gn Lgeq§H1 ]
i R vaP*tpélP‘ﬂ‘é? P &P Y REACCHT Oﬁ% fitablg forzpge. - Generally
[ 840840 Eo0pass, trh@xréﬁjrcfe%ﬁl%‘@l t8d ob%mmka.&bu%@f&aui;: from O to

accor di ng to enbodi ments of the invention may al so
céﬂtpartﬁ ohAtlireb 2 Oh antisoblotal ralyms s srplexesdt Hagbengmaqppts of oil

theR tEAPREIM S e prOE esOing T Y redliltink prddiRt at the expense of some
antl -ozonant's may be physical protec ants such as waxy

mabesi¢a | pgopdities. cOgditiopat procsipitgmeids aprduds eareentignpd waxes, fatty
PaLily geﬁ&msgél %@ncﬂ&u&zgﬁgﬁﬂé Jrhgﬁ‘lcnﬁé{ar% C(B@lg?ﬁ?@(ll%)ls including

pr ot ect ofs t react wt oxygen or ozone
clgbreptsal (pphotlechar sthierse| ingbudeng radyenl edthpisefobly)esters, including

b y -
%é%&%ﬁ%l %g{eeﬁgz%%?dmgeﬁggll CQ%ELYAly ?goeu&x 1.0 Qr 2 metal or zinc-, salt
bdenVatved threweadt i on products of p-cresol and
00106, & SUPRE A ol Rp b SAABICTENG, AL OHLIBILS compriing
a@bl}&%dr%ﬂthnnst b o@adiene aﬂﬁsio@)@ndaﬁic&dueg’lﬁlobk eoplslymers (hel e-in-
h epresentative trade nanes of such
R OELGIERe BPer NP ATD Rt e o oS PN ST P ompared

1@(9 nadbtllyOoxd Highly; SERQ&YG%TAJb%I‘m 1 QPpWatiant i |sQéSH dantres made from
P(lYSTAY(t m 200, anti oxidant, W NGSTA Y(tm

aNPTERPIHANS Cor\pqump\gf(lgﬁonfﬂp_tgatwIoé)gi:edlgﬁ:lased rubbers, it is known

W MERIAY 6 datd c&b@ﬁtﬂl@ﬁ @@n rWe’\@W(siammggalon with anti-ozone
antl oxi dant, W NGSTAY! g} ant i oxi dant, é

RAARIORY ©Ajl %m'r%sé?lafant ulvrblg%éo psmp{:saf:wr@ngtqqethe present

a%\}chKde%s%s St PNaRY S1edeR o Lﬁsaﬂft‘@tfl {alﬂnﬁ BRrticular
non-stai ni ng and non-m gratory. iOOlO For provi di ng

adbpligadieal asseapriotqotiye syatang tlaysy topdicdt icopxtrusied der dinated) or
améaﬁlelr g:mstﬁﬁ aﬁlnl'n' Ecﬁ{e?ed HAL§}t1<§&d t%%ﬂ]&psﬁéxge[:%%ﬁopﬁ diene

al so use I e exanpl es 1 nclude TINUVI N
Tbmwrmdnmampomwmmmltmg TINUVI N(tn) 765,

[00107] For conventional TPO, TPV, and TPE applications, carbon black is the
additive of choice for UV absorption and stabilizing properties. Representative
examples of carbon blacks include ASTM N110, N121, N220, N231, N234, N242,
N293, N299, S315, N326, N330, M332, N339, N343, N347, N351, N358, N375,
N539, N550, N582, N630, N642, N650, N683, N754, N762, N765, N774, N787,
N907, N908, N990 and N991. These carbon blacks have iodine absorptions
ranging from 9 to 145 g/kg and average pore volumes ranging from 10 to 150

cm’/100 g. Generally, smaller particle sized carbon blacks are employed, to the
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TINUWIN(tm) 770, and TINUVIN(tm) 780, available from
Ci ba Specialty Chem cals, and CHEM SCRB(tm T944,
warasiadshe from Cytex Plastics, Houston TX, USECT/BS2007/015493
Lewis acid may be additionally included with a HALS
conpound in order to achieve superior surface quality,
as disclosed in U S. Patent No. 6,05 1,68 1. [00110]
For sone conpositions, additional mXxing process my
be enpl oyed to predisperse_the anti-oxidants,
avient sosh eonsideratignsarermitaclor 190y Bedt eRlisatiarrdihgrpresent multi-
I Of n
SHBEL sBpABdrf BhF iSO TRTR RRICDr £8P farbon Plagly thereby
1e]llo$unga¢:xbrsl®uralﬂslcﬂasig‘nng?rea@@m@ (in¢lgde radteorativd pigmests or no
curlnﬁt gulcanizing agents) for use herein include
§§ d, peroxi de based, or phenolic based
[00108 onpoaBapokiiane)| i@sludingt lfhemﬁ@’l&gﬁ'l BlendBiRbtdh t@kMbodiments of
found in the art, including in U S Patents h?
3hodpvein magglospatain 36‘3%22'7%“5 ol i‘@tﬁ'oﬂt‘ﬁ‘“t% 13i3pyedggwn to a
4ru%ggr 8%knist of 61diR4Y skl 34thebBfi-0AondRd, A4 be‘bl@rglzaﬁ&%tectants
4,31 1,628 and 5, 248, 729. [OOllZ% When sul fur based
ctichrig vgenmatesials bapreped thecrsrase apdmeotaricthe prl from oxygen
agt bi’(%co&s tl’f%%rﬁ? B@@ﬁjelﬁalv‘?}dtect&%%lue FALPLEHAL %{gé%e& ozone.

to control the tine and/or enper ature reqwre
dSwitable chermiadli pratedarsamerledse Mwmaied tfenglsoguttylated @ftylated

t rt
aﬂgﬁnﬁgf gluyé ate C Hﬂéﬁ‘néthﬂggﬁyﬁa l;Jh%aC A e;} hg’xmefégpﬁﬁt n@? nﬁoutylated

erator or rator IS US
Tivectei nproglucts c ef ep-atese) Si)ldnalycm;@mdlqnn {BECRD), Polyphcnohc

a%g tl{)])t(% \rét ,?gljl)g% %{18@%%%&&&9}6%;6 ulggm#% t a1ph@l§)ﬁpl% ?Efﬂlt%ﬁ(idants,

Vi @fster drmoartbrhtseranérbjamtisnéntqofco%fonmatplemtdjfveatlade names of

primary .and Y+ elerator

t?‘%lé"ﬂa%ﬁ)gﬁg(}ﬁraﬁ}c m%%?%t ng &nh(au Fb%'%r’}gﬁ J"J'@%SO anhoxxdanl
aPOUMSSTAYTeh B®0 f ram adoiskidin5 P@La{“B‘FMYBM ph’i’OO i raintioxidant,
o ivate and tg V. erties the. . wrm
P AR e Sedniitna PONTIA T e S bRt g R Frav
PRO£HT @it WIBRGSTRA YTy mrmwxidaas WWHGS&T/GYB‘OSNAM&hUOXIdant
better than ose produc%d by use_ of a si

a%‘Ejef%‘?}étl‘bQXtrT AngAHdERSn, I Fema PG n ‘l}fc@él gridpejpgnd anti-
NBYoraBtsUsed willige&reaibsy !')@horagtfaﬁﬁ dgéﬁincbﬁ{omﬁﬁ gmtc» y.
u

r ocessi ng terrper at ures yet ce a satisfact ory
100109Eur e Ker grqw@f&g;@ddmoeahﬂgta{ltyo%aﬂlm@( sadiptéop, hindered-amine light

VHEI?@QE%E{HA&, )ra%'ﬂ%q%5§ox%'b&%a)at§9189 %sé&ﬁ eﬂnta&é &ah @es include

accel'erators that nmay be used I'n the pres
|ﬁUéHbWUﬁM ﬂé3aﬁfﬂé§VqUF§uﬂﬁﬂdéﬁ”ﬂéﬁﬁﬁPﬂ|ﬁéé 11NLR”N1M 765,

t Jﬁpﬁ#ﬁg@gﬁ'gaﬁr@; %‘ECP IgﬁgU)\(fgﬁ?ﬁ g/?gzavag lfeq’p(gﬁ]cggg' Shecmlty Chemicals,
pandrBHEMIS@RE Ut 144, svalabld fremaGyds. Plhsftlca, Heeooa TX, USA. A
Lewis acid may be additionally included with a HALS compound in order to
achieve superior surface quality, as disclosed in U.S. Patent No. 6,051,681.
[00110] For some compositions, additional mixing process may be employed to pre-
disperse the anti-oxidants, anti-ozonants, carbon black, UV absorbers, and/or light
stabilizers to form a masterbatch, and subsequently to form polymer blends there
from.

[00111] Suitable crosslinking agents (also referred to as curing or vulcanizing agents)

for use herein include sulfur based, peroxide based, or phenolic based compounds.
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accelerator is used, the secondary accelerator is

preferably a guanidi pe, dithiocarbarnate or thiuram
w@ooopoessadl Certain processing aids and cure acPCTHSWNT015493

such as stearic acid and ZnO nmay al so be used. Wen

per oxi de based curing agents are used, co-activators

or coagents may be used in conbination therewth.

Sui t abl e coagents include trinethyl ol propane

triacrylate (TMPTA), trinethyl ol propane

t Exareplesof {Heafosegomepmiersrials are oy indhs ety inckudimpgy U-S. Patents

1ibal 19Kl 6d3 SRBIEA5 st g%q 1027000 PIEIS5.4 8L 4,271,049,

per oxi de’cross fS>and opt’i onal ‘cdagents used f

phB#0.684 o¢25,<hi?r?)$ et, 22 H§8varid lxﬁZISGiadlSz%ﬁ& “p.are knovvn in

00112F 1, 35003 A BT Lol P O R R Tana cur
Jakdtia g sty BOUded ad GRM13Acbheitoishereuskd ito k&bﬁlﬁ)kl the tlme and/or
copol ymer contai ning coenposition.is at | east partia g
RO HESEIIT RS Tefo Y RN B LRIIPR P RO DI the Stopdties of
NBRSHEEHNRYcidbSARked RaidI&1ECRNBAS lefib@Birhéhta asﬁhgl%nﬁccEKé[ator or
speci fied duration, and cal cul ating the percent gel or
uﬁ%‘%ﬁﬂaéﬁ%ﬁéﬂét%oﬁp@ﬁént The hirpary caarelegpr(Rbpipy) by used in total
' r‘lﬁf)@l%‘?ﬁ]é’l‘hé BN GHERS. Do GHARS, 'pm%ﬁgl)l W&Jt@S fPsbout 1.5 phr,
cured articles accordlng to embddi ments of
i bassdtaromtal pempesidemtweyaht. cbnargiber @nb@@wmbl gombingtians of a
ran .

gllglﬁ ))I I;l?cgh gg%:og} p)pacpct%!)e‘f%ﬁ_{)gna#lg%lu%g}%tﬂhg}% %\%gn%‘zﬁ?f Kccelerator

abmmgh$ah81bhehdsnnMBﬂe@ﬁdnayﬁpmségwsOKﬁﬁDGWGGt3Phr“1md01m
g‘rl}lce 1Cvea S%lkx)clll A n%x%qgat’ﬁ? dar%)@ergtlgé %}e’fltﬁé f/cug%cggxﬂ?élél _?_ﬁgmbmatlons of

t h@:eh@ﬁpmg&nwﬂlppx dniluem drigbeyonyingaprepedivs |thanzmv @dmewhat better

o550 BBRFBNEE whoER bR R TR Betaved acion
pﬁ@&&ﬂmoﬁoﬁﬁaglbeonsxandhbheadsxkheaﬁbaewnbguebynm processing
possess i nproved It stren%? (ﬁropertles er eby .
alIRAEHY EheYHr ég‘é Hoema ¢ PAUBFASENY c SHET y Akr SFURRIY bi Rggization
t %E&Pﬁturd@s paadiléddi¥atibROrdidreaidsmidhe deo weehisddl y Sultable types of

npl oyed in foam and t hernof ormi ng appli.cati ons wh

né‘F‘ieleéf‘tPé%&ﬁﬁ 8y ik PRt 1y e, RERGUIaI N6 1S Bines.  disulfides,

TBRs1RRkAS tHiSue8P S I &N ShReARE, db Nk @S adini®ilisanedies and
t he |nvent| on may al so cont ain or ganl cC or |nor anl C

f kpntbptgs.oPrefensbly; Jlaai piway 3ecHralor o at cHlfepanide.  1f a second
C%&hé%%?aféooﬁk%e thg! 88 nlihBerRcelBtHMBE | Eleftéljgglrys a guanidine,
(1 ncluding nyl rayon, cotton, polyester, and

pd‘W@P@l’l‘?ﬁ@é‘)e orn%l@la‘pmf ¢Ol§@?0§ndf ICf?RtéB‘ ryecesarE afieand cure activators
Pan g@@ egrll:aa\(: cL%gd S’Z\+d) %fﬁ}so m}:oﬁ&taat Whéaﬂ Beroxide based curing

car onates, such as clays,” m ca, I'i ca m na
atagrmtsn o5 lllsedape@cbvatatswn qreptIs pmart ks usqslambmnbmatlon therewith.

ﬁla‘bqgs’ c%gégnqg f '1985& trimethylolpropane  triacrylate  (TMPTA),
trimethylolpropane trimethacrylate (TMPTMA), triallyl cyanurate (TAC), triallyl

isocyanurate (TAIC), among others. Use of peroxide crosslinkers and optional
coagents used for partial or complete dynamic vulcanization are known in the art
and disclosed for example in the publication, "Peroxide Vulcanization of
Elastomer”, Vol. 74, No 3, July-August 2001.

[00113] When the multi-block copolymer containing composition is at least partially

crosslinked, the degree of crosslinking may be measured by dissolving the
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nanoparticl es includi ng nanotubes, wollastonite,

graphite, zeolites, and ceram cs, such as silicon
w@a00Bi0essp1 silicon nitride or titania. Silane beEGEUSINT/015493

ot her coupling agents nmay al so be enpl oyed for better

filler bonding. [00116] The thernoplastic conpositions

according to enbodi nents of the invention, including

the foregoing blends, may be processed by conventiona

nmol di ng .t echni ques such as i ection-nol din

eKeWDeIHeN bR EPHENt faretepifisd niun@lons pod ﬁalﬁmagna dghe persent gel or

MBhlifitabld) EboABl e dlszal 1 R) SHo %all?qgcx‘éﬁ;@rthh increasing

ni ques. ns, Inclu yer fil
ppmﬂvéfdngaiﬂvebstl*q;rcumﬂm@plen gcmrdmg@mqunvblud |qﬁghe invention,

b P It
ahh%:ﬁ%’r&n gbl c{o?n?«%% %fﬁeﬁl 5/]1;&1]1 ea?ﬁﬁggr%{ne? gcg 6(28%:rscenatr
[001140ay bahesrdlti-sloek rasap@l@zrneﬁ«:haécommg&s (bhmaﬁ%enﬁs tdfa@he invention as
foI ovi si onal .applications, .the i
Wl et BB BRI BT Vs PRt Bffecompared to prior ar
dthﬁbﬁﬁ&hs apelit pAdIRNEd, a8 (b waNheINURES M- ITmRAMe composition or
aEE$|cat|ons are |ncorporated by reference herein in

dgmqnlsré{atgs 9y ‘mlpﬁ?)‘é?@thuﬂz@a? APREFHINGR, gspecially when formed into

Thehomrrl ant dxGudel thtiblehyhengd aakk eifnh@sthe d“es%nt %%HP%lsmons and
No. 60/717,928, filed on Septenber 16, 2 hr ee

Dbl | hAEROT RaHaweHy L Bojess smpmedr @selwaengtho mopemes thereby
' Qﬁ@&ﬂ%‘ MWréseﬂf nﬁhhlﬂlsa?é g,mgns sl A4 @l@ﬁidsuﬁ%ﬁ%o?hgsf%efﬂly TPO

l'ed on Septe

2bigsds.ap bPupsTHbY coimiamst I it nvdhampleemiot applications where
Ethy &Re6 @lgcggém&y 16]%%6&%6” al No. 60/717,825, filed
0

A on Septe Vi scosity Index |nprover
[00115] or LJH)lerm‘aﬂtlst@armmmsutu@msdb;:ortm& toSarbhogimdlots of@ie/ind8ntion may

29, filed on Septenber .. 5) " rs Made from
glgglc)?n ain orgd ﬁ)rl mor amc’oﬁ‘l?l]efsngl.. ?hﬁl §d5’1 YES ac,r.x(cjlms s?axch, talc,

ners o
: 66d181u118 cdrbBiatef g]aeﬂ fi (bﬁsz@pIy@ri‘éﬁﬂ:r fi Hfﬁs (ﬁ@ﬂﬁlmgﬁ)]yfoﬁi H@lfoﬁ cotton,

OOV ool Lot 2 CL b 1S o S taer

7%1]10%&8%\2&3}9?&1& Mar lKaftghneREPasich | @QSclwelﬁthmsxhca, alumina,

SRICS, o S el B et G ol e

" @f@@&[&é@ﬂ}‘él&ﬁﬂ@hﬁﬁétﬁﬁ@d volfds@hit, Maphite, Bledfiles, and ceramics,

! Q&c%r as Sl}/lggl{ ?:arsblljcllet as?lllcon nitride or titania. Silane based or other coupling
agents may also be employed for better filler bonding.

[00116] The thermoplastic compositions according to embodiments of the invention,
including the foregoing blends, may be processed by conventional molding
techniques such as injection molding, extrusion molding, thermoforming, slush
molding, over molding, insert mold_ing, blow molding, and other techniques.
Films, including multi-layer films, may be produced by cast or tentering processes,
including blown film procésses.

[00117] In addition to the above, the block ethylene/a-olefin interpolymers also may
be used in a manner that is described in the following U.S. provisional
applications, the disclosures of which and their continuations, divisional
applications and continuation-in-part applications are incorporated by reference

herein in their entirety:
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For Filnms", U S. Serial No. 60/71 8,198, filed on
Septenber 16, 2005; 9) "Rheol ogy Modification of

wo niogopshymrer s of Et hyl ene/a-d efins and Arti cPE€FUMIE015493
Therefront, U S. Serial No. 60/71 8,036, filed on
Sept enber 16, 2005; 10) "Soft Foanms Made From
I nterpolyners of Ethylene/ a-Aefins", U S Serial No.
60/ 71 7,893, filed on Septenber 16, 2005; 11) "Low

Mol ecul ar ht Ethyl ene/a-0d efin |Interpolynmer as .
Base Lhﬁfmmﬁg\d@lﬁcatm of Thermenlagiss with Ethylepe/y;Olefins™, U.S.

filed onscaephel @hl%@282@l@§'on téh’ﬁ&@ff% Mage From

Interpol ners o l'ene/a-A e , U5 Sérial No.
60/ 712) 86‘(511refe| I @@hn@m@@ét eiﬁméiorrm Lopped; StBictures Made from

" Conposi n [t )

| ooep oSt sl CEISASALSIAIR b blesBiRGlor, U.g, Serial No.
Serial MNQ/7 @1370], ﬂeda&éz,Se]bnehﬁ:dr [y i) 2$9pt enmber 16, _2005
S RS e SR I AR R S BB B seria
Sept embexo 160/7 2OQI%, filéd on Bepignmer Bb,nds; From

Interpolymers of Ethylene/a-Q efins U S  Serj
60/ 718) 2¥cosity 813136H"S’éﬁ‘f%rFBérL“giﬁca“éd%fB“H%)“O“S 20.$"%erial No.

" Ant i - Bl Qoki 9192918 8H KepRmbePM®rdodisng | nter pol yner s
of Ethylene/ a- Qefins", US. Serial No. 60/7 717,588,

fil edSbrFsep Maderfram, Corbsmersf EfhyleapifoPigiwss YiS. Serial No.

Et hyl enef@7 (3, @év nﬁeﬁbﬁ@@&emml P ofgolses and Gasket s
Made Ther ef r dn S, Seri al 60/ 71 8, 165, filed on

Sept efibEFibee, Mzd@5ron190pb1:>1npméaf Peomphenc/ COlgfins’t UohsSerial No.

s Therol 8P IEEh Seplepfete 205767 1 loa"on
Sept eﬁbe“rAdl!@stO@&l Nigikit Cobpopdtiarss M}fd’e from Interpolymers of

Et hyl ,ene’é_lﬁl' gi‘ci_ﬁ'\/]lél ty sB's%%l B@t 86/2% ¥ ogo§eﬁembcr 6,

El astic am’nate
8,081, fz00sd on Sept enber 16 2005; 20) "Therm)pl astic

v . COTBEL S, LA 0b USRS e S
Sept errbeForllﬁlmQQ@ES Qel‘)al 'N‘dJkSt)HlBﬂ?%[ﬁle&lo&ﬂd’p@ember 16, 2005;
Arti C|9)eS‘I‘IRheoIoSgy ﬁéc& %catlon 0?0{1%3513081811118 of Equ?ene/a Olefins and
Articles Made Therefrom™, U.S. Serial No. 60/718,036, filed on
September 16, 2005; _
10) “Soft Foams Made From Interpolymers of Ethylene/a-Olefins”, U.S.
Serial No. 60/717,893, filed on September 16, 2005;
11) “Low Molecular Weight Ethylene/a-Olefin Interpolymer as Base
‘Lubricant Oil”, U.S. Serial No. 60/717,875, filed on September 16, 2005;
12) “Foams Made From Interpolymers of Ethylene/a-Olefins”, U.S. Serial
No. 60/717,860, filed on September 16, 2005;
13) “Compositions of Ethylene/a-Olefin Multi-Block Interpolymer For
Blown Films with High Hot Tack™, U.S. Serial No. 60/717,982, filed on
September 16, 2005,
14) “Cap Liners, Closures and Gaskets From Multi-Block Polymers”, U.S.
Serial No. 60/717,824, filed on September 16, 2005;
15) “Polymer Blends From Interpolymers of Ethylene/a-Olefins™, U.S. Serial
No. 60/718,245, filed on September 16, 2005;
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Decenber 27, 2005; and 22) "Functionalized Oefin
I nterpol yners, Conpositions and Articles Prepared
wabh@seéssom and Met hods for Making the Sane", RCBUS2007/015493
Serial No. 60/71 8,1 84, filed on Septenber 16, 2005.
[001181 Stabilizing Agent [00119] Enbodi nents of the
present invention use a stabilizing agent to pronote
the formation of a stable dispersion or enulsion. In
sel ect ed enbodi nents, the stabilizing agent may be

sur f adOanBntiaBlskingeonapsifiereRemprisingt Iﬁ@rafdy@erﬁ)of;/ﬁﬁrylene/a-

det ai | edoabgye) u. sOfSeﬁhP(NHf@ﬁﬁﬁ%aeQﬁ ed !)H s%ﬁehﬂ}epls 2005;
enbodi nents, the po

havi nd 7a “;bmtaml:gn@umfagtheflemh/@rohcfm@rﬁﬁlnodeanabd’rgﬁlaé taged Gaskets
mononer . l\/i'lrztep[l$ gfr&%d %@ogelg?lﬂo ’6(}/1(I dféfbﬁled gelapr%eémber 16, -

agent conprises one ot pol ar ins
a pol ar pooyp as elther a com)norrer or grafted

nono « i C rsnncl e e

el a (AT HERGPelRgT et s Mfiechath BREaREpm fe Bhvleneio-

Is)téfrmgaq themes aviai LUabd Enwfwagrrp tLhDg tsrgmembr%&/jn 587) filed on
t trade r 0 e w em Cca nmpany) ,

NUCREL(t%Fn%F&’QHé%a?r@ of E.l1. DuPont de Nenours), and

ESCOR(ifoy) “é@)l‘hﬁgﬁﬂaﬁs}( of Hexpendlikbhinandidansed h%fér%cﬂymer For

U S. Pat, 4,599,392, 4,988,78 1, and 5, 938

each of WﬂS&‘ﬁ Fidmp parsle ﬂ)@FTa*E“é%F hét-8t ol he-epRTAR.08h, filed on

its entigeb¥mbet Dgrages! yners include ethyl ene ethyl
acryl ate % EA) copol ymer, ethyl ene nethyl nethacrylate
( EMVAZO) a @eépﬁplaétpfe \ﬁuwmzal& HommrisimpApterpol yyaers of Ethylene/a-

et hyl ened;@m@x g, %eﬂaig ?lym i oﬂ's%ptenﬁ,ew@dzoos

Those havi ng |nar recogni ze
t hat éZlh ‘rﬂdem bayfm tEéastlgs/éftmles w&eSsnmlawoalwﬁﬂéé)m filed on

used. %%%th% rzfoajtsjrg Act ants thai may be used

i nclude I'ong ¢ ’ty acids or fatty acid salts
havi n@2hr Gﬁudﬂldmhﬁ@i c@lelion lateqgréymers, oChepositions and Articles

om0 oL n s ok 28U BB P 2 B 51 v o

t-he pol aﬁogﬂsu[zzlpﬁletlhm Sxphemnie 1652@@3.di ¢ or basic in
ature e. stabilizing polynmer may be partially or

[0011&] ) | y Sh%kl}{]f‘a‘lglpz%ed’ with a neutralizing agent to form

[00119]he cAHHBSRARALNGF BalptesehMinG &l @see‘f@cggl'hgﬁ&f] ent to promote the
neut ralization of the stabilizing agent, such as a

| Sernadieni AT fastapledispernorEAN edlyiope flpotAledted gnpodimments, the
ogtaﬁnl n%%égﬁsiha?y b UM20tahO a]ﬁ'o(})}/ hen mﬁ@nﬁﬁogﬁﬁiesbdsg polymer

ot her e i ment’s. For exanp
ndateflad abpyR), ageumttujes taer btaseln equtein ambagimeamituthe polymer may be

hxqﬁ'o?ﬁs']%le‘ﬁEr, @19\(/91%514 B8hr group as either a comonomer or grafted monomer.
In preferred embodiments, the stabilizing agent comprises one or more polar
polyolefins, having a polar group as either a comonomer or grafted monomer.
Typical polymers include ethylene-acrylic acid (EAA) and ethylene-methacrylic
acid copolymers, such as those available under the trademarks PRIMACOR™
(trademark of The Dow Chemical Company), NUCREL™ (trademark of E.I.
DuPont de Nemours), and ESCOR™ (trademark of ExxonMobil) and described in
U.S. Pat. Nos. 4,599,392, 4,988,781, and 5,938,437, each of which is incorporated
herein by reference in its entirety. Other polymers include ethylene ethyl acrylate

(EEA) copolymer, ethylene methyl methacrylate (EMMA), and ethylene butyl
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hydr oxi de, for exanple. OQther neutralizing agents may
i ncl ude 1ithium hydroxi de or sodi um hydr oxi de, for
wex@spbso1 Those having ordinary skill in the ap€T/vb1007/015493

appreciate that the selection of an appropriate

neutralizing agent depends on the specific conposition

formul ated, and that such a choice is within the

know edge of those of ordinary skill in the art.

J00122] Additional surfactants that may be useful in

tMylpm(:ElBéé o@tlteheetbylens@mrboxwenwdncqmyludlerrtaaft plopite used.

S ants [ t.an

STh ST IS BT3Bl 35 G oo lip S UL ARG, o gt useful

spﬂ»lpmaa;t:asy alsaleawyd.at es, and phosphat es. Exanpl es of

cationic surfactants include qu am
100120Exanpp&eraf'rf%stﬁnﬁscsh‘rlc“@u*eﬁrwgﬁﬁﬁ? SRR iecids or fatty acid

COPRINARIES e AN 2itH 00 bdH hieRR. 0Kl slBeRBRhbSHINh&HR4)&he long chain
surfactants. Surfactants useful in the practice of the

pfattyasid ?fnf@téﬁﬁ‘F'G‘rﬁaﬂfaVabbléﬂ‘@lﬁ%E n2d 8 rcﬂﬁ%"“s?{ﬁ?’f‘&ct ant s
[()OIZIEr ' n‘fetﬁ@%ola? %{;@;‘é%%‘ié EPH" chélﬂﬁfbatgithlﬂtrﬁat\?r%ethe stablllzmg

urfactants t not em cal react ed
t h@ymr ylm'rbcdpmiin@y di- §gbr nscmbtnhpfrcépathat mml ahznmnﬁeestooffonn the

eXt ?n%n%%z ﬁcﬁﬁe‘ n% ailt %Fﬁblddmb%tse Ié{gr ﬁ?%’xlltjl% lﬂsf?lllé §algfhzm§ agent,

ene sulfonic acid an aur oni c
saldh aslznlbeg rhhinsfattf acxtdamt&AAr mas dmeffalm Qﬁtts 200084 owle molar basis;

aI I act ed
d rggn I(EOOEP% e‘ﬂla?{ 5%06["8 deRnln ﬁ'p‘?né d?mgnﬁts nPdOé rerzlcgﬁlple for EAA,
sthief agitaiizinis afelt hebebaze] Bedhude sangm@nitiniretyldyd:0lle or potassium
p i 0 cac:ldadltssalts articul
M&rﬁenf% xR Hi Sy éﬁeHba‘é@‘é%f‘g%Vs ﬁ}%f* Plagp rh*a"ag'ewdmmde
gy s&ﬂuﬂ}sﬁydﬂomc@n fa;rrekmﬁpleanglhc&@ Havoip OFrda4ST skinan the art will
zero to about 60% by wei ght based on t he anount

baRRegiaieythal theotelection Qfofty ARRropiIate rediraliging agesy §Epends on the

e Y Eeorh PNICHRFIIfuddibd, a8 18 sQ&h 8 Bhbise iheiBAf th@ﬁc)‘xo@t?edge of
used in an anmount ranging- fromO0.5 to 10% by wei ght

béhwselobardipasy slvdumtthefrtbase pol ymer. In ot her
IOOIZZZHbOdWHa%o?hah%JmQ}: tafifdC0@LN Q{%pgf afdefli Ofn thebgractlce of the present

ene-met hacrylic acid YMers nay used 1 n an
armr@nttxori r owel@le5 cagoBioYshrfasketghtanbade dswirgpoitymer . al mon-ionic

ﬁurgaﬁtcsgﬁ%unﬁan?p es[nce) %EIOPIC %@nb%tsaﬁxkpuﬁ?%gg)g%% ?tf]ol%(il?a(%cs and
ap’mzﬂphat@ﬁ lb:exemplpﬁbymaromc{ ﬁ@szw}utgl‘lheluﬂy meaa:nwhramumets Ef{amples
oA 0, R REHTR ) B9 RS RO AR e e
t Blelcdlhesg).&ﬁ&ltzﬁm Shofacexanpletyl iakid }miaetSCdW@iVﬂhEgn esept ﬂn‘wenilon may

Chr 1SR AR ST RATR i LHPLAER Exigngl surfactants are

CORPAcY4TRE Sher dot Ryt enreomet Laeliydliy€ ragdt€d into the polymer during
dispersion preparation. Examples of external surfactants useful herein include salts
of dodecyl benzene sulfonic acid and lauryl sulfonic acid salt. Internal surfactants
are surfactants that do become chemically reacted into the polymer during
dispersion preparation. An example of an internal surfactant useful herein includes
2,2-dimethylol propionic acid and its salts.

[00123] In particular embodiments, the dispersing agent or stabilizing agent may be
used in an amount ranging from greater than zero to about 60% by weight based on

the amount of base polymer (or base polymer mixture) used. For example, long
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copolynmers in an anount from about 10 | o about 50% by
wei ght based on the total anount of base polyner. A
wa@emslassosur f act ant package may be used when i PEQF/OS®A7/015493

strength or softness is a desired end property. As

anot her exanple, articles having inproved water or

noi sture resistance m ght incorporate a surfactant

package utilizing long chain fatty acids in an anmpunt

from0.5 to 5% or ethylene-acrylic acid copolyners in

afhaindatty apidsmar xelts shasoof maythe Bsedvie avhamparicdngingt fiem 0.5 to

t ‘?6‘%' b?'Wé{Erl:it QJSCQQ)%eﬂ‘R:OLI At of Bad B&?"%Fbolql SRBt %mbodlments
he m ni num anount of surfactant or I'lizing ag

nﬁtsho'leble -agtyliceansd OI%IWGIWemgmambfasexstlcbnodenemmhy be used in an

E%gg}l {)ﬁﬂ?&% ? %ﬁl’/&/ fé'? we eéhg%é%cgrj on { %{es e? o]herr,nggpbodlments

| sdferde acidfsalts erayds: mﬂtm ah ath’ft&md: @Imoelst uOOIrO% Ay weight based on

|l er lLoading in a polyolef n dispersion may

i tabl e f
lefag%?ﬁ%éﬁ%b?se@q]%“gbout 600 parts of filler per

|00124I]1undr Glhe PSS SdOdmOH YT IsBhbiliking Re&Rub&d Ma$ 'Eﬂ%%ddffe%mﬁd properties
the filler loading in the di spersion may be from about

oof @%%MOSEd@S%ﬁftscl%ffomﬂqq weormpsratingnidnecdisysasies. dforgexample,
CRRRI QAP HRbroEd toheanﬂp%géé%eefésﬁt%g ntxirérglt ﬂﬂ:loypfﬂnréﬂe a surfactant

stabi |l i zing agent. mat er 1 al y I nc
copskase i wwane Fihlenesacsylich agisl apidlmaier as sthyenesngthacrylic acid

C%}Qﬁ?@%& 11%&1‘%\%({14%%%‘]1{ tﬁ%“t 3b&o 15@%‘:50"/9‘ & gﬂt I?(aseﬁl on the total

trioxi 'ays (such as ent’on
c heppynf of @samﬂlﬂ)iel or Aotsmetal ks taetemit | }baezksge [rﬁ)e(yl b@?psed when

TEﬁf;xg)Q/% asﬁreh h Pc?x Xé)r{ fcoé s [ OQQSH%ﬁ‘]en%S p;o tsjgggﬁl aénr?gx Oefxample

ersi ns di'sclosed ‘herei
tthédso‘hevmesonpnbedd mhteir - oit onkxsnixefnemstmterm@gtyrrammporate a

|]§ clttg]rﬁ gglpaggsuttﬂuuﬁ,glox [1%1111?%%{) g(r‘,]i F ﬁlé% axt'nr(])%npggmag% to 5%, or

n‘eltlhlylenblfamqkmn&cﬁadl mobgnyaremay abenidudt TRinO ot 4 §%kY BBthi By weight
nts, [he t her nopl asti ¢

In other e
pg?n%}gﬁé]f tﬂ@& agioupt edorrg?_\{nve ryﬂ%;llef gmpbg $tthe minimum
I @l%ﬁﬁt] ofl surfpeet bi §taBﬂQQ€L, | BBt Snusk e o hedstpp] BSWight based on

s or r thernDpIastlc pol yol ef i ns may
ﬁ@tﬁﬁ aﬁ@PVﬁ?@?Fﬁgogﬂﬁﬁ as pol ypropyl ene,

[00125F0Iyeqhmg§ne and copol yners thereof, and bl ends
ereof, as well as ethylenepropylene- di ene
|00126ierpoﬁyﬁﬁﬂgﬂmﬂﬁ0§6ﬁ%d©m®@9nﬁénmbw0®hek97neu1mﬂedenﬁﬁhraspaﬁ

ng%géghﬁwge é\hgﬁggogggﬁ%i I@%%%ﬁ 1. téj ﬁgllelf be 1§/1|fer31on may be
( PPE)baais Ode sbo i@l }PémSU}fSﬂid?aIeehtmdxbd p4rtd 86 p68Biefin. In certain
embodiments, the filler loading in the dispersion may be from about 0 to about 200
parts of filler per hundred parts of a combined amount of the polyolefin and the
polymeric stabilizing agent. The filler material may include conventional fillers
such as milled glass, calcium carbonate, aluminum trihydrate, tale, antimony
trioxide, fly ash, clays (such as bentonite or kaolin clays for example), or other
known fillers.
[00127] Thermoplastic Polyolefin
[00128] As mentioned above, the dispersions disclosed herein may include blends of
the above described multi-block olefin interpolymers with thermoplastic polymers

or non-polar thermoplastic polyoletins. In some embodiments, the multi-block
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het er ogeneously branched |inear |ow density
pol yet hyl ene (LLDPE); heterogeneously branched ultra
wo ovslodssenr density pol yet hyl ene (ULDPE); honoPernes2wst/g15493

branched, |inear ethylene/ a-olefmcopolyners;

honogeneously branched, substantially |inear

et hyl ene/ a-ol eftn pol yners, which nay be prepared, for

exanpl e, by a process disclosed in U S. Patent Nos.

5,272,236 and 5, 278,272, the disclosures of which are

i W&P@Wéﬂa)héﬁ A MRYorH¥ AN WRERS CARPORFHH Iﬁr@@@wl@bodlments

f

B A ARLCRRIIBGR0 SN SRR PROMIRLR, ey
[00129] 001301[ Eioﬂcyﬁmer emboghiosints, o tise dé@unpbl@shq npdzlyﬁlenpaoennon-polar
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ty,,.are O suitable in enbodi
cW&P&gmﬁ‘l‘%}f’d?ﬂtﬁy‘B@ﬁyn’@ ¥Ha§™ E@ IS ge’&gﬁi OI‘Tfi%‘C polymers
Sﬁﬂﬁx&”ﬁ&ﬂbgﬁ%ﬁs ﬂohﬁn&ls eqstsrib&E inde. 3. Woarehhtf N%r @545 992; high
Zi egler-Natta ners. In other enbodi nents,

by ﬁa&»/erlwéw\fdéHW&?dsﬂSof*esgl iPedgiterUnNat Pateahoi\’% 4,076,698,

NRéi8ldRRENRIPO Y iRhed | n11§éah I T ot hecren@ififpod;bcrr?&t@,en& he(LLDPE)
pol yner used herein na% be a blend of two differe
Fa

mhetaragseeais!yp drgnghed olore r liegeh o Bt sPObtﬂtly)ﬂ@rfs (ULDPE);
pﬁ&%%&%oﬁé@%éﬁx@l%de 1fleh e e@@:@,ké/&to&fefﬂmeop&kyufe edl. haxﬂo%cneously

yet anot her “enbodi nment copol
nhganbleed,u§ek2|stmmaélrytimaﬁ@tﬁv?ne4‘u @lﬁ’émxqwxemnsowhwﬁau@hy be prepared,

V\%jy%‘é n%é%}?? ?%&&%&19&%% bed ﬂ%‘iﬁé‘?\lo ' 5"%9)]2 1236 and 5,278,272,

having priorit
60ve568¢1086¢s b I\Aéxﬂcli\/meohcmpotzm@ﬂ)len e[lobsl r@tfence; sohkigh pressure,

p?reex c&%zﬁr oq m uze e1i1 lent pol me and Sholymer such N low density
ylene-pade gz poI'y oSabymes

nmer ‘or
ep@@dﬂn@n&iLDﬁﬁQ propylene/ethylene copol ymer or

nt er i s charac erlzed a haV|n ubs i ly
l00130isot a%f’,)%&/ f‘m%wféﬁmé rﬁe fater @%ﬁgﬁﬂ‘%wﬁ&mo’
| 5a8gUl C 6y Isde g tsqeqmnsesé 5a8d 5sd4 4430 dreb 5 7/¥83N each of
that the sequences have an isotactic triad

mEELy EdnerRaRiadVerein Ryt ekrEnce Halts Rty @mfsgpé suitable in some

PESbSaRRINYs. gr@fat:@ln sd fmen&bgwpo@&&s ARy BePhLhesARkM. In some
greater than about 0.9 nost preferably greater

t raRodigats, ghoblends ole%le@@ &W? i Herenh Zeeal@t Natknpajymess-  In other

t Ql%b@&l‘iﬂf%@ tﬁé Slqussﬁ:{a&b@(giu&l@blet]@g of% %Pél@v NlaJtte?'anE @tmetallocene
and WO 00/01745, which refer to

i B@lb’a’@h dw@ﬂuéh@eemlw@@new gte xaolvmea@rswh@reimlrwéve a blend of
g%g%::d)r{gg iRl BNe PBRMdet R fhBedBYditi&tdWRlymers produced

from single site catalysts may be used. In yet another embodiment, block or multi-
block copolymers may be used in embodiments of the invention. Such polymers
include those described and claimed in W0O2005/090427 (having priority to U.S.
Serial No. 60/553,906, filed March 7, 2004).

[00131] In some particular embodiments, the polymer is a propylene-based
copolymer or interpolymer. In some embodiments, the propylene/ethylene
copolymer or interpolymer is characterized as having substantially isotactic
propylene sequences. The term “substantially isotactic propylene sequences™ and

similar terms mean that the sequences have an isotactic triad (mm) measured by
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[00132] In other particular enbodinents, the
t hernopl astic polyner may be et hyl ene vinyl acetate
w@ Edpodsased pol ymers. I n ot her enbodi nents, tPEI/US2007/015493
t her nopl astic polynmer may be et hyl ene-nethyl acrylate
(EMA) based polyners. In other particul ar enbodi nents,
the ethylene-a ol efin copolynmer nmay be
et hyl ene- but ene, et hyl epe-hexene, or ethyl ene-octene
c%pol nmers or interpolynmers. In other particular
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neRFHave a density bet ween 0.863 and 0. 902 g/ cc and
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k@ a@i n certai n enbodi nents,
n@hxyb@pglatet HEY fi Plaset pelyputy mdp oty gl@bgdlments th.e thermoplastic
F&%&ﬂ@.ﬁtmleﬁmel&o,mhw%rm 5teog%r@mobygyar psﬁyeg@ afh other

hyl ene content "between 5 an by "wel ght
medutichlapwmbatlien@g8e0te wilytene: oaol@ﬁhg:qmebgmr) may bmeghydertegbutene,

39@1 8{11%%3%1 f e?ltx)ngx[;e &JQQed cgg?gfyﬁ%elg gr mterpo n%lmers In other

propyl ene-et Ryl ene cop o ymer
apargichial eneodontEst tlbewrwg;elnn@aaqﬂdﬁ& Mpwan\m ghy tanad paopylene-

Qw_ra 230.0 t rom lto
1BV G R Ay Sy kb s Sfhet B Blicbab Bl
[00133] he naom q@ﬁha:r embemmpxltsa&he euopaqiqm’erhdmmb@na ﬂo@mher may be an

densjty eth ene havin density between
ARl AR g coPAN P TG TS00RE 1 SR bgivggn 0863 and
weigghte/cd aamltlind& L00°Q/vlith 718 ko WELEB] frd@ (M1 l&enoo /10 min.
enbodj nents, the non-polar thernopl astic pol ymer may

hi ePthere erbodimenist heorthydane-qgies sopplmesntmay nhavc a density

Peefreh adsehedoment Sec e nfeiymtigh I( i 09y wed 4.06 kg weight) from

non- pol ar t her nopl astic polynmer may be fromb5 to 35
pBrer. ¢ I A"HBr e preferred embodi ments, the

[00134?”/St Fh | dePiabyy Gl ? {11%05%1'7{){5' r %Rcﬂ?}?& %’Hc bglg%%z]may be a

n certain othere I'ment s enonp
t hmybmee%hylenpmmnemynwa&péymenbdt\tmg gn pmyllmleafonteeSQetween

:Tg%ﬂg%fb%v%égl t an o g%t ?ﬂgﬁ/ol%‘tﬁ%’% }N‘itﬂez g@ké' negglRPhom 0.5to

nor e prefe
eﬁb@)dg’,/rk@ntlsu ﬂheothml tembgp dpoents, ﬂwplnepjdezhcwet@gleﬂae em:ﬁblymer or
851%1 pO 38J I n certai,n,enbodi

mer may hg}le a etl%ene conéen ?Ween S an8n129}° by welght and a
melt ﬂow rate (230°C w1th 2.16 kg weight) from 1 to 100 g/10 min.

100135} In certain other embodiments, the non-polar thermoplastic polymer may be a
low density polyethylene having a density between 0.911 and 0.925 g/cc and melt
index (1 90°C with 2.16 kg weight) from 0.1 to 100 g/10 min.

[00136] In other embodiments, the non-polar thermoplastic polymer may have a
crystallinity of less than 50 percent. In preferred embodiments, the crystallinity of
the non-polar thermoplastic polymer may be from 5 to 35 percent. In more

preferred embodiments, the crystallinity may range from 7 to 20 percent.
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wei ght average nol ecul ar wei ght greater than 20,000
g/mole. In preferred enbodi nents, the weight average
worzdosoedsar wei ght nay be from 20,000 to 150, 00BCTUR®DE)15493
in nore preferred enbodi nents, from 50,000 to 100, 000
g/ mole. [001 39| Those having ordinary skill in the
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aqueous non- agqueous, ormed usli ng
i miagbsdiomabdodOORE| tbremqu@emd Embndnhmt?omlse meltmg point may

pg{g&h@%ﬁgogngggqge Frot hed foans conprising the
i nt erpolyners

al so be fornmed, as disclosed in PCT
[00138ppp! i bake®ain Mnbd?ﬁTméhlSZ@%h&235&3 thérnloptiasfidgptsl {/m2b may have a
2004, and publi shed as 005/021 22. T
| WEEh G HERS ol UGSyt oFaes R%&%&’eoa@mmm'" preferred

NMBABSdinfeut) tBE Whight! SErefiige PRIAEURE, wEigBE tih @ &eamm 20,000 to
S|Iane a2|de or ot her crossllnkln t echni

pbP RS g/mals: léﬂ%@@é@%ﬁé%ew&pﬂyn%% fqre g0 Ogaéﬁ 189, 089 g/mole.
|00139?r aft 'Tﬂgse( 1§Mn£6%mén9o$¥n lr'nc‘@ne:oért r\miﬁkzgog% ght 4% above list is a

si | anes or er grafting agent
hmno@:gmphqmweahﬂnm pbRuitahle fpohanéren, ltcwll]obhemprecmted that the

SRER Gethe BRALA! GOLIR: i<k 00ddR ) o SRSESLYs formed in

accor danc ment s ose ere n may
100140} ncl udésparddars Boppadlytieis, whi ch nay conpri se at Ieast

l.ti-Dbl | ef t I d t i
TRTR] ety MARTIE ST ARIAGK T L R RS 1N
PRItpbBhichs dEb@ivadl dboviel 8C ordhBitidhsi Eﬁnﬁﬁmhg"fﬁé,sah{é Frothed
some enbodiments, .may be propyl ene-based

i FRABISpBITYRRATIRE thg Hgﬁe&?éwas@e@av i B8 {prBPS, apdisclosed in PCT
Cﬁigﬁ?lcﬁﬁ‘&ﬁ s rOeneRlooudD 7343 fiteW hhgh&sPeciod40 atnﬁepubhshed as

mul ti-bl ock interpolymer and the stabilizing agent, in
s HR2QIPHRdIRRNt dhetinterpelymeess magnalsenhte crdsklpeiedobrfany known

| eS8 QLHTRE tm@xséeﬁpe;oaﬁdeb%te@ﬁsn bae%uguma pa%fo%e% ofu?er cross-

about "99 percent by weight of the total andunt
pbhlynérte@wmm aBht ipolymerageay alse bmeh@ombsumorbﬁem such as by

M%l&e@ “ﬁg%%g ursQ%f Hatdi 8t V\E}é ide (Wﬂ“—lgoﬂagg( o?loﬁ‘fer rafting

ter onpri se bout ercent
atEﬁM) Bﬂog@mlent arpinatihe, subfoaitianou ntheof:hém&el moldyfmahon

nd ab|I|Z|n I nt he co 0 et o r .
[00142E1 rrbo {SlOnS 1“%?; an &ccwg'fnéc \g;ﬁtﬁ e&)l%&dn !BSPS§ o(%l é(flf)??ghlﬁfﬁf/m may
cxmprdlese Haet mﬁnabauhncﬁanpgr@edmnsanﬂ alastbn80mpRi-BlRBk olefin

x@é&tﬂpgllyhpe% ﬁlgn m)uné‘l 1&2 %Egmp%?lqﬂm%/n %orsl’ltp?igel: Ialt leer? 9 one polar

polyolefin. The multi-block olefin interpolymer, in some embodiments, may be
propylene-based interpolymers, ethylene-based interpolymers, or combinations
thereof.

[00143] With respect to the multi-block interpolymer and the stabilizing agent, in
some embodiments, the at least one multi-block olefin interpolymer may comprise
between about 30 percent to about 99 percent by weight of the total amount of base
polymer and stabilizing agent in the composition. In other embodiments, the at
least one multi-block olefin interpolymer may comprise between about 50 percent

and about 90 percent of the total amount of base polymer and stabilizing agent in
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[ 001441 The one or nore nulti-block olefin

i nterpolyner resins may be contained within the
W@owe0essodi spersion in an anount from about 1 PEF/US2007/015493

by wei ght to about 96 percent by weight. In sone

enbodi nents, the nmulti-block olefin interpolynmer may

be present in the aqueous dispersion in an anmount from

about 10 percent by weight to about 80 percent by

I n, ot her enbodi ‘h‘i the mul tibl ock olefin

|WFé’PBBH°§W€P Ry ehe g &8 SEBR TRt S SRR MPFEHATABRIBE PPolefins

P& @Bnphie deQen HBoREEE PBEceRY aEhistilt ;3038 cerf 00 ThRRM tamount
30 percent to about 60 wei ght percent by weight in yet
tl

ot hease pabweRTAsd stabiljzbeg agant (R YiscosipsEioner med i n
1 .
(00144 Ccor ﬂQCo \égsne]ngo Qlﬂ'i BRI S%l(%ﬁlﬁrgkHa?;%gPfﬁﬁgégéasplsiﬁgtbeoﬁg1talxmed

nwithm ﬂieomdueohsﬁlspersnme rmpeh wmmunt dresm cdodad ypguodny rer iveight to

c nent |ncludeat eas

8RR e i TRl MRS FBRIRDR ghsgunti-bipels otefn
aintdrpalyined I’h&aynlw ]bﬂcséiitm&emaju)éoﬁse(ﬂlhlbbrsﬂoﬁ is @fi@amount from about 10
enbodi rLents ut 30 percen

ise from ab
R CEH DY Rl GAPO0K BY RE ek B aRGtnkn O CEES e e e molt-
SBIeeR & nﬂém@ﬁneraﬁ@& Bt PRédehz imgn agaht Kond Mut 20 percent to
conposi tion. er emhodi nents, the at | east one

ot h
nERQYt B0 Rekcest Er g1 ghte 2ty Slopmrabouial) ReseRsH e BbYK FResht percent
abP Weigh iR ECRRLr Asbddfiens. 80 percent by wei ght; and,

bet ween about 60 percent to about 70 percent by weight
100145} n yeDisnchvenefismgil rermcsordences with embedimestst disclosrsl herein may

4@%%&%353/ &E' }ﬁﬁ/fﬂe t%‘?{E}P 55% Soﬂpféaﬁefofmégggﬂx-ﬁl%ck olefin

percent ota amount o
pbitgmelrynwsewn@tmdyrmmlymc comepogeati wiigh mopyagehideiat least one

tﬁ1%11%8$89t% % m@)aiedq_, a%hhe%ta%%QQ%%gQ&t gk{:‘ atgggs(t)%d%r%%xltl block

conpris

byolwelegllmt ;in asochef emlmd;fhdnts 2bap eoomnise bfyomeatgiut 3|Onpgnebnt to 95
nbodi 46|

R ER TSR AT % the [P AP RaE b PP s phgYy Fopmer, and

whrab#izizeageut tn thblo@ﬁiposmbar [0 onlme remlﬁ)dilﬁads ahe at least one multi-

j horit n n a di
0Bk s TP o oS e S5 I Sent and avo 5
ephreehtrNysi pii; sl osad/eae Bledut qugewm ki B6o1A 7b61feecent by weight in

pol yner , | ude at I one n-

t Kelr r%’bfrfagmbegb%?l 31 offfn Smaesswgﬁalaw%m gﬁreﬁgp%%rmy polymeric
CENRPORIHL amé’}hb&hpﬁ&yti binCl Yol@safert R Yy WB@hMYF e BtAICknount of
ol efin interpoly and a stabilizing agent. The base

pbsEnRelymier %eﬁﬁ‘r‘edaé}’rb’é’&bfrﬁ%fmaél safjlisigameest it fsnFepeefition. In
30/er Q%Bdﬁ]‘i’en%_’ the Eé‘c%m:lar@/ypdﬂﬁngm: Bhpoliént Qb RlcoRPRY From 5 to

of base pol yner, mul
30 percent by weight; and from 10 to 25 percent by weight in yet other
embodiments.

[00146] Benefits derived from a multi-block olefin interpolymer may also be realized
where the multi-block interpolymer is used as a minority component in a
dispersion. Accordingly, dispersions formed in accordance with other
embodiments disclosed herein may include a base polymer, which may include at
least one non-polar thermoplastic polyolefin, a secondary polymeric component,

which may include at least one multi-block olefin interpolymer, and a stabilizing

agent. The base polymer, in some embodiments, may comprise from about 30
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olefin interpolynmer, and stabilizing agent in the

conposition. In other enbodi nents, the base pol yner
woragsoespr | se bet ween about 50 percent and aboR€T/BS2007/015493

percent by weight; and, between about 60 percent to

about 70 percent by weight in yet other enbodi nents.

In other enbodi nents, the nulti-block olefin

i nt er pol yner conponent may conprise froml to 48

percent by weight of the total anmount of base polyne

%rPe'mth%é mr@mt i Weightoof (hedptal ameust abbasezpaigmary emlltl block

| nolth# ﬁﬂgﬁﬁ%éronand r’stéﬁlhﬁhgqu&q' iR &b osmon . ln other

mul ti-block ol efin interpolyirer conmponent na
f renbslimentothsdrase nolymer waygtemprissetwemn &out @0 asrcem dnd about

p {

Weit?(ﬁﬁc?gesxgg)e)"@é%n{“ ﬁllé&‘ fllyel?\fveé?t e;bfo ut 86‘27%%:3[{1'?%&%3% 2 per &lom by weight

grleaiyet dthem eaﬂmdim@mts 0 aboutheitoaabpdamesatqoemeh wiudti@dock olefin
! ORISR TR R e e it Blg

( i dmamy Jofdrade bbB'n&h,abnlulti BiodR oaﬂﬁmﬁteﬂpﬁl)hh%dand Babilizing agent in

ect ed enbodi etween about 50 to 250 parts
pelrhe ARSI c 8@‘“ | SPRRABERSolthe TRk e ket Snterpolymer

betongeimeabaidy démp@sdBOMPBI oS3 PYPerdtdn By eeidhe Hﬂeﬁ'oml M0 to 25
still %L’fher embodl nents, from between about 30 to 400

pt TN BY Wil gebpther gabodimgnist her embodi ment s, from
‘0014'p|b0ut Q/ {Or e@lb&lt’tto %%Oﬁi@&f Fﬁ) cpa?#u PH '}lﬂ o%qt e:%telx]%ﬁzg'n ?bout 0 to about

[0014 The solid materia Interp
pl 'lﬁ)@ot PRstsnBRy hwnrdred p@tpwlxmm enwympi lmatsx'mgblndxc zhtﬂgnultn block

a u
gﬁfé‘ Q?lgﬁgxr g ng‘)ﬁgegkullﬁbmgst ? S)qagt{% v%%tbéjpgr (II ﬂ axﬁeaflgrnl; e, atablhzmg
erﬁ@é@ﬁ)m@n‘@@d sl fselsictert emleadimahisz dtehvosenagiantt 505 tcadzdsedparts per
t ral.i t dIS ersion to achj p

r g]r?ggmgf Eﬂjﬁé’t% \%%egﬁaghe%? Elgé{é out"ni'lts eﬁwﬁ?'éfalé "I’telcﬁ) toP3bo parts
emsoiundiet syre ssléd‘ | dhetitl cbﬁ@eemb?ocﬁdﬂed fromnBétivean Bbaut®d to 400

to.about 11; .in other enbodi nents,
© RS REE RO BE0 Bt Ghofin 1EBENGE c@bbg At oT SBouhpepo 200 parts
C et bnmdreﬂ atdwsedi spersion is preferably controlled so
at t tent .is between about 1% to about

100143535% 1 TRl B el otfpalines phe tgmmapiasiic polymer Gif
CQAYLPlusi stabIRLiNE @BeP Ak préRYaB19 cﬁﬁ%&"sted7ﬂo/é’lk? uxM%%ﬁ@m which in

In partl cul ar enbodi nent's, the sol range ne
bSFHERR] alsEIPOdEDoRtE o inbyater70%ihy meﬂegn@ ethOdtlh@ﬁs sufficient

P@khir8liHa8ion ¥R 1RALS 1o hdIRrapiob ©

about’ 2(?% {13&@2b0ﬁt 60‘%§0b V\;eal L tl?jérerséﬂzgﬁtdll%u%%rﬁ) Lkhieve a pH
praterdidietwasodiove Atte abedid 4s dplpdgferfﬁﬁ geibpgllb@ttmdf icient base is
ahaydd %onﬁﬂﬁ’axﬂg%ﬁ o?ﬁe/ﬂkmén about 6 to about 11; in other embodiments, the

pH may be between about 8 to about 10.5. Water content of the dispersion is
preferably controlled so that the solids content is between about 1% to about 74%
by volume. In another embodiment, the solid content is between about 25% to
about 74% by volume. In particular embodiments, the solids range may be
between about 10% to about 70% by weight. In other particular embodiments, the
solids range is between about 20% to about 60% by weight. In particularly
preferred embodiments, the solids range is between about 30% to about 55% by

weight. N

43



wei ght . [ 00149] Dispersions formed in accordance with

enbodi nents of the present invention are characterized
WO pooRaessnyg an average particle size of bet weenPEbhUS1007/015493

0.1 to about 5.0 microns. In other enbodi nents,

di spersions have an average particle size of from

about 0.5 mmto about 2.7 mm In other enbodi nents,

from about 0. 8 mmto about 1.2 nm By ' average

article size", the present invention means

100149)3] | reigasroighs Faraned iBaseordmmgedydapmpes TR plehe pessent invention

PAFd EdrEetiZed inl l?a‘-iz%{g g Baiéragé baﬂctees@Mbﬂya%gﬁxbaﬁ 0.1 to about
enpl oyed for exanp artficle size in

destFiigongn In éﬁ@rsemlaochmn@ élﬁﬁ@réwn@fhaw@nwemrpamlc size of
t BRyndll 'aﬁtptﬁr@fi %% dd: %ou'?%l V5 tlﬁa(ftflélcél C(f&l%htsaﬁgwp%out 0.8 um to

spheri cal, | anmeter o e particle I's the aver

ofabewtel .2 enrg Brifagérege pakiels sife”t the ppesent cﬂventxcﬁameam tdae volume—
Si asuye Beckman ul ter
| giegaiﬁ d%lrcgec ts{ggen pl‘[gr ?)il 1 re%SIn%eeasg%alth%o artbcrle C&lﬁ(‘} laser diffraction
s tedhabjues dewyi teeemplo§ad B ekamphex amnvlaﬂ;clcasi&eﬁnmlhﬁﬂb@ﬁpﬂén refers

t he..pr esent enti.on M cl ude surfac

o T alre o B e et e ErEiiiank chrar o1 e faticles that are ot
r eblamdﬁnttﬁe dtunge”tanbstheqimmcﬂé & thé DGRIPeSof th@lldﬂfg)ﬁn?d Hﬁnt axes of
fibers ent, anti ﬁCk wax- di spers

artllﬁ B‘f&’“& nt gamg ensé rrH?Y b¢ mfeayEnton %Bﬁﬁlgapl@)&pultel LSQ?,() laser-

Madffifabesn piieRadiXednaVeer oPbMe! Gbleafdvikescavengers, a
wetting agent, and the |ike. Wile optional for

[00150),; pods exrmplee a fpaaaation AL tetnresent Brvsetor oMydnekde surfactants,
mRbtlhﬁ;, QL%LYd@ﬁ’é{ @Eﬂﬁ@gﬁﬁﬂélefrso Bl &g}&fahtssé?g%%dé%{agﬁta ic agents,

during and after the manufacturing proceéss
adeinfareng Ehersdiantifem genthangir bloski wm@ﬁpfmelnn antxoxxdants a

omeﬁt%]%xl@/ &t Pigo g{}) hb&i %eﬁéée%@gg rglb?léf{ akld® scavengers a

wetti ng age t ‘gener a
t Mesttpeg gesngfand diediker sWdJrie mptlenaidnpaulrpbb& otUshefmbsent invention,

W%me'r r&gﬁ:ﬁ%@ﬁ% 1Q§ b%d 1rgm} a vla%{ eie?‘c)’]Lgsl Se%lioléﬁg&gtslg??y durmg and

exanet ospha ef ettt
[ aﬁbmmednanmfa:tmnmpmcesson of the present i nvent| on at

[00151;1l Comilgfgtd%l%ltolpogmgf 9’at ltsgﬁf tthe?g?wqgi%vgﬁ (?rir;]tglsa }aély m(c:)lude a filler

arts

entagiigregds. af filfewphRgedteni gammupma@;awapnﬂé@meIM1el and the
| ncb fﬁ% a.t hickener. Thickeners rra){ usef ul t he
pPBYEHT™N HRIEIOBMPES FHRPADI Pﬁ%ﬁﬁu“éf‘é%%& BHeTH$ "I'Céwle phosphate

VSe0 Sidly agliciR@hHeRBSietaphbpheRer & rildr t\)\%@ﬂlﬁ%agént lﬁ%@ bdlincluded
the practice of the present invention na e any known

| 1 ROMROSORCH e Bten] fSteaiies ahalopRestiation alygsdeast about 0.5

a§§@§?ail@o%mtsloqm%rtgy\;;glggters such as nodified
cel l ul ose ethers. For “exanple, suitable thickeners

[00152} ncl udfartheronRzeMmhydiviepts| df the peedemtankendfon may optionally include a

thickener. Thickeners may be useful in the present invention to increase the
viscosity of low viscosity dispersions. Thickeners suitable for use in the practice of
the present invention may be any known in the art such as for instance poly-
acrylate type or associate non ionic thickeners such as modified cellulose ethers.
For example, suitable thickeners include ALCOGUMT™ VEP-II (trademark of
Alco Chemical Corporation), RHEOVIS™ and VISCALEX™ (trademarks of Ciba
Ceigy), UCAR® Thickener 146, or ETHOCEL™ or METHOCEL™ (trademarks
of the The Dow Chemical Company) and PARAGUMT™ 241 (trademarks of Para-
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Al co Chem cal Corporation), RHEOVI S(tm) and VI SCA

LEX(tm (trademarks of Ci ba Ceigy), UCAR(r) Thickener
wa2@g/0ers0ETHOCEL(t ) or METHOCEL(tm) (trademar RET/US200T1€15493

The Dow Chem cal Conpany) and PARAGUMtm 241

(trademar ks of ParaChem Southern, Inc.), or

BERVACOL(tm (trademark of Akzo Nobel) or AQUALON(tm

(tradenark of Hercules) or ACUSOL (r) (trademark of

gg‘g’é‘g lt_#t%glf’ )p Hg‘bglr gé : B&r@%g\% ' ?r%agggrlke 3}1{" Aes" tNobc]) or

VASROALON™ QfhkieRlarld b MéfchIRBY 61 \A@@ggmy(t@aemﬁk of Rohm and
di spersion is, therefore, controllable. Addition of

t RaaphThiekarsrs pRYiscIser Ip PX EBRUPHRICHER2RY G PrEPaRELMispersion of

Ofieditelil@dcol@y Pbe done with conventional neans to

result in viscosities as needed. Viscosities of thus
[00153¢Ii spefrilearhsmn’@yvnsmdh o306 dispPrsidr mokfarefbet, spitmdliabled Addition

&eztg c{i{@n I to t1e dgg/gﬁgoant 1e1c Ilrfgk%irn}oduon Io?g'll% R‘nayq)e done with

pPe era ase
deepensbodl) me‘ﬁhe ®t aedulingn poisymuiesdias pﬁd‘,esiledn \&3coslt1es of thus

d bed h ty. pri . .

¢ SRRErRer arosreeth 17905 hoaFiSuiPibhs 2buttan probvihanocerate
1efibkemlr aBsingkhp @bdi v %C&Bﬂabky RS B%i batedr @@ MO0phr of polymer
tenperat re wth spin Still nore

pPEPEFLS y,ThtBh“éa‘gt‘&rﬂq @%Riylée?ﬁmﬂs eSis'iﬁléeddﬁlabspea} uyigy viscosity
ZPMOb@) RehwReEsn aRaUENQGnH Qdakrel bBEeR R0 dHA0HblcP (Brookfield

enbodi nents of the present invention are
c KEPRtenPIwiEdyt roRET tempaersiie With gpiadleaR Vi3 at 8P rpw).  Still more

agegebg, ttlh;'eslﬁﬁllﬁé”ﬁrscc{&@t G?‘Ibﬂhta'cﬁbwsnéﬁwfly bé 'Eetvbée% about 100 to

context, stability refers to the stability of
vRRRBSHOP¥Pof the resul tant aqueous polyolefln

[00154?1I Spe%%@”emk@dx%&aﬂ%’r é)tfothteeﬁxtcsérneuﬁrgﬁ]t% arré( chtapa%tenzed by their

I's measured over' a
Pstebénﬁlwly:p a\/ﬁﬂwsmtdylealm@slw miymer 2@@&lszhrgjhgbnt elmithis context,

stabler W%Ferst I??e the gabnlatlg 3 2’?]8?28%1 é)’ rr‘Bg tgcft d?se_t%{n{)ggg%}s .2|.1?]4oéyoleﬁn

aqu;peitsmndl lspﬁ*dm torteﬂfthé htebﬂn;ashatvmcw@ntshmm&yi over a period of
t I h I f

PBIR Bl VooasuP s e E A ri CrAE b demagh - 10% of the

Obhginﬁedls&cﬁﬁﬁfefvéﬂﬁfp%bdl bf 24 BaGe] WReH stoRIdd: dhfbient temperature.
resi stance, water repellency, oil and grease
- 100155] oo} o{lkcbeTRENTETS SR RELeGHeERt b‘é(ﬁ‘étlm“a‘h‘éy GpRain particles having

Nah Wval: ag@nparﬁmet f8 idr BURSHB&IES. 1SHCAbAR S BhRYon OB coatings
gl ass, nthetic fibers and filns, and woven and

nehtamdé eefp edibit guaslbnt TedstagUeEENeR, YRdeTsieppldency, oil and
dgﬁ&k@srggstgﬁéee'tﬂem Q@hdé%%dt@ 2O LLAYSH 1a§1aﬂ1rr£l' Qxlnc?SSynthctxc

such as frothed foans, and sives for bonding a
s sefisimatps \sael @ggng@lbgfqoaig @éa,ss synthetlc fibers and films, and woven and

non-woven fabrics.

[00156] The aqueous dispersions disclosed herein may be used as coatings, as articles
such as frothed foams, and adhesives for bonding and sealing various substrates,
especially corrugated boxes and plastics films such as BOPP, polyester and
polyamide films. Aqueous dispersion of the present invention may be used for such
applications as a binder of a coating or ink composition for a coated paper, paper-
board, wall-paper, or other cellulose based article. The aqueous dispersion may be

coated by various techniques, for example, by spray coating, curtain coating,
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especially corrugated boxes and plastics filnms such as
BOPP, pol yester and polyam de filns. Agueous

waele@peesion of the present invention may be usedI/iig2007/015493
such applications as a binder of a coating or ink
conposition for a coated paper, paperboard,
wal | - paper, or other cellul ose based article. The
aqueous dispersion may be coated by various

techni que exanpl e, spr ting, curtai
S T Y TS PP RBaE o BT peritige O Bipping. The

C @a4tflyg isprefeubePadiéd 8y hedting tRPchfted Shit@RAbLI 791 365C for 1 to 300
preferably dried by heating the coated substrate to '
76€¢ 500C for 1 to 300 sec. [00157] Exanpl es of
queo e [ t
[00157idd ti l’é%(aq'l o%‘p((;)iz% I@g%st gﬁ?ﬁer@?)?lzasterﬁ g?g{ﬁ%ﬁaﬂca RolthE additive
dlcsmlpo&edn dfathe ipnetean discloswrelars. dife o st fwtppistaoa¢,|lonU S. Patent

AR EHE R aRfeaB0R 0306580 Hacp B FRbuLAPBICAE fibricaton

2 MB/ZDEL@B 923@3} ® CAICPublikation at 6.oWONQ 00 K02 PEBES Q2 ZPGZZPubhcatxon

{0153 948 20 7 G RER BTy RGPy BT Rl 7B ¢ e

[OOISg}queOLS%n‘i’é SRR AENtE | SRS §6a N BfedBYoRauMR @queous dispersion
conpression set value, as defined below at testin

c SiRFase hisreip nBChavR)a (FPRBTeEsionasey volus. s dgfinest belgys at testing
t RBAAIBBnPOF RBPE; 26 MilLRSS alm@jk)ﬂgnbﬁiests hgarf 88/FerdBY.  In other

have a conpression set of |ess than 70 percent; |ess
t katbogBnpp.chnodms Brandiave U presH e sqmﬂ I¢ssgban KA mewent; less
:t?ﬁoffhe%g &cé{ﬁtmoﬁﬂﬂgf: eﬁ%ﬁ?ﬁ&ﬁgt and [IQSQ]-@]%L @pgwﬁrcent in yet other
di ments of t foans fornmed fromthe aqueo
diesppodgnems.di scl osed herein may have a conpreSS|on set
[0015938'0?36 Sé)gs mdﬁzlogiément}ﬁldgf\g’t% foetlne]_gf%ox g %escgl%it Fh%ngggeous dispersion
pdistiosed Hereintrh®yr hevdo dompnéssiont §ee Viaheas riefindihbelos, at testing

o PRATERT F 8D1cr JAHONEHCHIERD 280 o GEaoEra 36 JRTEbndn other

| RmRUdiméRE the FoaHd RMIRve [a%hﬁﬂkssaaﬂget@fb@séltﬁmss pefcent; less
t he foans f or med fron1the aqueous dlsp§25|on di scl gsed
pait

héhad RoregFerdvid athebirprhesimatssard Jesuian a0 gersenkdn vet other
b%hgwm“ggngestlng condi ti ons of 800C, 20 m nutes, and
psig, of |ess than 60 percent. In other

1
100160dnbod|8naem emhadimentanel B Thawe Rrvedpirems then agetoust dispersion
| %?s%lés'aéﬁaeﬁé?n Qﬁé ﬁme a c%ﬁ&n SRR & »eﬁch%E‘tdehnec%Ql%(N at testing

enbodi nent s; | ess than 40 percent In Ket ot her
esbbditigas of . 80°C 20 minutes, and 0. l psig, of less than 60 percent. In other

embodiments, the foams may have a compression set of less than 50 percent; less

than 45 percent in other embodiments; and less than 40 percent in yet other

embodiments.
[00161] Forming the Dispersion ‘
[00162] The dispersions of the present invention may be formed by any number of

methods recognized by those having skill in the art. In selected embodiments, the
dispersions may be formed by using techniques, for example, in accordance with
the procedures as described in W0O2005021638, which is incorporated by reference

in its entirety.
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[00161] Form ng the Dispersion [00162| The dispersions
of the present invention nay be forned by any nunber
w@boosmedsods recogni zed by those having skill iPCT/082007/015493

art. In selected enbodi nents, the dispersions may be
formed by using techniques, for exanple, in accordance
Wi th the procedures as described in WX2005021638,
which is incorporated by reference in its
entirety.[00163] In a specific enbodi ment, a

(00163}, ¢ i Imirotnecifin enpedipieeh, 2 MWDok mtergobeest a siabilizing agent,
Fhld §reiifdrearlBhdlr-khERLEn 1R Sttt ar&grwﬁh Meefwﬂa neutralizing
wat er and a neutralizing agent, such as ammoni a
p@gmsﬁuahwahydnmn@le@ot@smm brﬁfbxlldat poncahbinpgon mbthmwo to form
for ' [
o Pyt P Mvinky A3 VG LR rble ke it gner of
agthat semmyizﬁmg ageds nlay lsonsedenboshme rtrbodithent§,i thé efrlle1 may be

dde after ndi the ba
ST BRRGPIeBE R ke Pelvr AR, BRbYR e B o1 g some
i smbodisientt, [ thé ekéb;feﬁs:@oﬁﬁ ik dihmtt Itcil cb?taﬁbﬁlbﬁutgp/?cbytb%ut 3% by
wat er .and then ent urther dilute

ey ARt sHoEhu Bh St b 9ol G EReishatsgter than abou
Iﬁﬁ%ﬁﬁawé@ét wate- - kneadi ng nmeans known in the art may

ﬁ‘le sed. In sone enbodi nents, a kneader, a BANBURY(r)
100164} xor Any; mplkrcading exapbideOwbrinatheupeti seyelie esseduddp some

| embs&itherdy, E\ﬁ&‘é@@é’ 5 I APE ORUED RGixkh %n@lé Q&E@' &ﬂ%d&n or a multi-

accordance with the present i nventi’on is not
péﬂi@W@arlarlﬁlylswwﬁ t &Pro@aefqymesdioirgithgrdispsssonsfipaccordance with

e i Cc . - kpeadj e )
R e T T T
Nexargple5s, %ﬁ@b@sdiodlpﬁslr@ahelrh{knbmm@ HESE) B8 6ner(tdDEé Spmponents
F t A npext Si
Sy ORI NG S R 5.y
[00165] nvenFiGnl sél‘ierﬁxticfalug*aﬂuﬁtx atésnarC ekttraslﬁn appadiue®RitSmay be used in

tWI crew extruder, is coupled to a.back pressure
B?‘imﬁn b the ° HRffBHoBy ‘Sﬁa‘?"t‘b‘ﬁ‘ﬁb Ip in siaid FERedimentsoa twin

pmvwdmmdb@sg c6QH&d WPh back BREsA8 rkfilhiod] mWRH8Mp, or gear pump

1% Vv eegch of which 1 ncludes_a pump (tnot

S 0%\5‘ c[:‘)%’é?f’fs SO REAYHES 2 SRSHEESEVRHG PAT ARdnitightheter gegervoir 4,

PERMI sFedhich QRRILAG PBERPI@SEENHRIT). SDaRRdtdMSoun® bf Bse and initial
wat er reservoir 4, respectively. Any suitable punp may

bwalFs s msarides fupel e PBERITSRETIlr 3 pishiha inadalpvater dessrvoir 4,
arefsf)&iﬁv@fy aﬁlgytsu&zﬁge %9{1'[]'9 1ﬁa§?‘tbe5hs% SarYh %oﬁ’:te e?n%d%élhtb 3 pump

used rovid pbase and t he |n|t|a wat er
etbat %Péfr SR ﬂqwi Oétlh@rt 15R1s60n et apressut oflddd hamjiseteddn provide

PERGRE A IS inib! QtePlo BRI R0 1n AP b SmBRR, 2 tiquid
injection pump provides a flow of 300 cc/min at 200 bar or 600 cc/min at 133 bar.
’ In some embodiments, the base and initial water are preheated in a preheater.

[00166] Polymer resin(s), in the form of pellets, powder, or flakes, for example, is fed
from the feeder 7 to an inlet 8 of the extruder 1 where the resin is melted or
compounded. In some embodﬁnents, the dispersing agent is added to the resin
through and along with the resin and in other embodiments, the dispersing agent is
provided separately to the twin screw extruder 1. The resin melt is then delivered

from the mix and convey zone to an emulsification zone of the extruder where the

initial amount of water and base from the reservoirs 3 and 4 is added through inlet
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In some enbodi nents, the base and initial water are
preheated in a preheater. [00166] Polyner resin(s), in
wo b@shaism of pellets, powder, or flakes, for eRERPE®N7/015493

is fed fromthe feeder 7 to an inlet 8 of the extruder
1 where the resin is nelted or conpounded. In sone
enbodi nents, the dispersing agent is added to the
resin through and along with the resin and in other
enbodi nents, the dispersing agent is prOV|ded
s&pdnaseny £y qum,ndee?réwgeﬁg?@fd@?an berpdded sadditionally or
”@Jzélué@el%h@'ﬁ@@)a‘té{*e{t%‘g gﬁ%ﬁl@%nmaalaeﬁtsc%vexunéma thikture is
an enul st fication zone of the extruder where th
i Airthiea|dilutasumithofddiers] wiaidr elste 9f frefm reperves@ringi ddutdon and
an d t [ I '

golmr%%n% gfetgnﬁ te%x%ugxgl. 'gg'gitg%i% Cfgle t%%il ?gn{asﬁq; %g&r!mft% o at least 30
emeigm Ip\tﬁieyt tvater lie thmt:mlmgt zopanin hddiémmherdﬂotﬁdmamtsre may be

BRSPS b A BB T achievd. n some
dbhﬁbﬂfﬁfbt@d\r’]ﬁ&gid AGr adurd iafo gfeletva)ﬁgsfctﬁierexﬂrll.xden 1 but rather to a
Typi ca t he dispersion is dilyted to e
g SpUBELRE ReieUn eI B tBEEISIHG2ONES ot Qe iTghe. I this
t Reanded, Yt prescubl BuilByp heddidkiied 2y eivithaed of times
. until the desired dilution level is achieved. In sone
(001674 nbodilmwattsulafendiodimentss it agricle FatisditRettligerihe disggysion in the
ﬁ;fﬁ# Foatn. bWhetha;%rQﬁ ritePon! ft@?@h&‘??lﬁh&r@w% kb t‘iu@%'né?)ex sion.

ter the ne as EXIte rom ext ruder.
t fos enampler 2 ftle and fpansorebd pidraradoas gescribed it ML@%Q05021622 .

20Q4: E il par ul [ : -
21, Pk QP45 b RS L AL RO g e o i
f dmventbn fio dime uW1 ef apgespasr P rfg)thioamcnt tEjasnmlfs ofi suitable frothing

P{ag%rhg rxggl %lg setshani)cpor MisRELS o?ngaée Crgﬁgaagpla?r &rbon dioxide,

e par ed Jas
WeR O e0 24121, hal/lurm,tnndsthé l]likley Hantorpty atedelablerieitine bgc of air as a

reference. Prefer n the practice,of .thi
| BREE Seed T Erfe, 2enE, B WREYE i Ridherd) BY pRBhanical
Slﬂxhttrc&*ﬂcﬁoxﬁ ro@tégﬁhgnag@hqundnml fiodhen. a fagRSTAREOnique is known as

m Xt res 0 ases such as, r bon. di oxi de,

P la PO RGP PEn e bl FIoRESPark 1RfefTey to mix al
prcefrﬁbﬁéﬂt@alhcﬁtﬁehQ)léiﬁ&h@falrail lga@fta td @ilthRQuaggRfuipment such as
Fro gﬁagﬁgts are t Elca y_introduced by nechanica

i AR NP, ogARERTENE fiPH§F-d to forma froth.

[oo1esihi s tﬁﬁﬁ@iaﬂ%euse&]l?ﬁpmpﬁﬁngﬁwé ¢dth Exre%k%rﬂﬂi tol Herein as foam
preparing a frothed dispersion, is preferred to mx

|stabdeﬂ¢p€on§ﬁw§ snletligererarp [uspiy! dm éheipraceree §ashe presephivention.

m i n
D

prstabdizersy lTalysbcamsed f ritnam stabilizefe maydinctudeerfer wxample, sulfates,
f%@@iﬁérﬂ%# aﬁﬁ G SrodiRAMaflRi | 1 zers are useful in the
practice o pr esent I'nventi on.
[00169] EXAMPLES
[00170] Dispersion 1: An aqueous dispersion of an ethylene-octene interpolymer
having hard and soft segments is formed in accordance with the procedures as
described in W0O2005021638 and briefly described above with respect to Figure 1.
Dispersion 1 is formed using an ethylene-octene interpolymer having the following

properities as shown below:

| (g/ce) | M1 | uo| 110 LT° T | Heat- ’ Crys | Tcm| T [DSC Soft | DSC { DSC [ DSC
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Those having ordinary skill in this field wll

recogni ze that a nunber of foam stabilizers may be
wais@d/ooBsoam st abi |l i zers may i nclude, for exanpP&r/US2007/015493

sul fates, succinamates, and sul fosucci namates. [00169]

EXAMPLES (00170] Dispersion J: An aqueous dispersion

of an et hyl ene-octene inlerpolyner having hard and

soft segnents is formed in accordance with the

rocedures a:odn:g‘ri bed in WP2Q0502 1638 and bhriefly
Hesdri bedMAQdve |WEh r8spact™ ¢ Fgur Bery | TREpYr bi Slard. | We [ we%
s flormed ugi ng |an etRuyiloene2@ctiecte) i |pt.eF QODYIEY N8udngit | % | Hard
[ he {f ol lowi ng propeli tj/@s |as shown be (9/cc) | Mensity

110 [i 10| T e [Tn teat | Org 1cRvS [T1n- Bt O Bel Msasitr | sort | sep
DSC[00171] The surfactant [system usdd i s |UNJCI D(f nj&/c®) | See

0877 R%0A (345 C267 da¥hoxyPilc #cid dBt ai méd |f rem] 0.858 0.943 76 24

Baker-Petrolite, acid value 115 ng KOH g). UNICID(tm
is used at a | oading of 3 weight percent based on the
wei ght of the ethyl ene-octene interpolyner. The

DSQi"t Pgh fqr abBCoethdiardngrpdients is al so mgsed on

Segment pyith fia¢ Q ofesmiqet ‘Etl*gﬂeéH@ bct ene i nt er pol yirerZa level in polymer
dell&ﬁh(;/@gfémc Fhd et 20845 ne '“*'éﬂw&ét%iﬁ‘ isidry  (ppm)
-t t-he—shtact-ant L The APt ure—isithon 491

( |

extruded at 4.5 kg/h 10 I'bs/h) using a Berstorff
[0017121E25 (Bfe ls{uaactﬁﬁosfswﬁn afd & W@WMNBS@%r €26 carboxylic acid

t feeder. An |SCO dual -s e
rrél%é%’%eda rw@géa(wJ\’/ftlﬁmeaggfiu'mwy'dédazsé%) uNITR™ s gsed at a
CQoaifg as¥d 3D warshteperiend - Based/ Gh ntheTn\%@Qt 88 SthéMethylene-octene
hydr oxi de solution and deionized (D) water are m Xed

angteprodymeat By addivery foraalbathengredients éhalse bisedton the weight of
exghangRhe L2Rnt AREpMBntNch tubing core) tenpered by a
DC200 Silicone oil bath set at 1500C ard fed to the

[00172}ni ti &F hea@fhEbu&%ﬂ@A? intefedywer iDifubleodedvatier thessurfactant. The

d IXY&§ ?rs]dtrl?grg g):it?]\?de%l at :ﬁé(:%g/g\gﬁ) %sél})r sl eCt o%ﬁﬁ%or?ﬁ%@&? (36f L/D, 450

dlrbllm) iaod W@cbenqksl\/&tcbatrpmssssdmt-\hél(ghgl‘ﬂ'eaieﬁl Mh aISCO dual -syringe

re-heater se t 0C. Back ressyre on t he
S e St o ) (DT BT bagiiigp Ll geimin and DI
r @glﬂdar&tter adjmist EIChet ]ﬁbtﬁﬁnﬂ’h aydrahgeboldior? aR@ldelofPRd (DI) water
%6 St rdeam a }J [00173] The di spersian
pPB fxed an clHﬁ edd m‘ﬁgeé*t%" ricore/shedl isak Rxghragg R foot 1/8

r &g b, coﬂé)H@WB@l‘eB ®yGop 206 kilicehedil bameanal 32edink %d to the
particle size solids, content, and viscosity.

adrtfé‘f}héq‘tﬁogﬁ)é %fb‘ﬂe‘ﬁf’bdde‘é@‘%‘aéva&ers’él dediyeredntoe Hie é‘fl“tw water
Wehjgktbr REE ¢RBLof 1DOPE/Rlin 1131né’anaf§t(§ AN SRy Fhe dilution

spindle, 22.5C, | OO pm
water is also passed through a smnlar ple -heater set at 150°C. Back pressure on

C)(

the barrel is provided via a GO (Circor) BP-60 back-pressure regulator adjusted to
maintain about 17.2 bar (250 psig) upstream pressure.

[00173] The dispersion product is collected directly after the back-pressure regulator,
allowed to cool, filtered, and analyzed for particle size, pH, solids content, and
viscosity. The aqueous dispersion produced has a solids content of 55 weight
percent, a pH of 11.4, and a viscosity (RV-2 spindle, 22.5°C, 100rpm) of 65
centipoise. The dispersed polymer phase measured by a Coulter LS230 particle

analyzer consists of an average volume diameter particle size of 0.6 microns.
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centi poi se. The di spersed pol yner phase neasured by a
Coul ter LS230 particle analyzer consists of an average
wao edogmessoi anet er particle size of 0.6 mcrons. PODLS27/845493

froth and foam Sanple 1, is then prepared from
Dispersion 1 in a manner consistent with Exanple 1 of
WO2005021622. Conparative foam sanpl es are nmade usi ng
conventional ethyl ene-octene copol yner di spersions
formed in a simlar manner to that described for

[00174D spensfroth anddfoeme Sai@plephriathiepepreparad fmnpDéSptrSG@SI liy a manner
is f [ F I a 0
§ons%?1ég)?n qggli? E%%n‘@ é: (IJIS!»f y%@ovﬁg)%?%zaim !n %éﬂ') H]%ples are
f made dhsirgg rgneaerbioand ed‘fylé:}éF(bdkltﬁléY(cbm)lyEGr &ﬂﬁmar;wohsh formed ‘in a

AFELNI TY PL1280 t hyl t
PTVRE D O e gt e R, BIPABIE i O P Cogpgerative foam

Chepleal (CBMpaNYormedongiag A FMeN FFydh mmtaﬁ/aﬁalﬂ@a&)m The Dow
ng.a ,sinmlar blend of AFFINITY(tn% EG 8200
AERFRIoPY Cﬂ&éé@ﬂmrﬁhvez%owlsng Ber Eent) 5otwﬁéwr@né blend of

f hpensregtegG s$R8blwihlA FITeaPE | Ae (a8 Hal Lot Rhe copolymer
conmpr ession set at various t enper atures and r essures.

Conpress MW R af abostihg peailably frogn deice Povh & hecal Company);
aBbnph¥atiek F@a‘iﬁfs'aﬁhﬁe BO(CPRY) N aeélf’i‘r‘ﬂ%} %1&%10@@%'1"?1%11‘\( ™ EG

after prolonged conpressive stress. To performt

cOMHS wibiAdTF] TYt%lslt280t\1vvéh 2hiwsigis poraght PMEP@PV@HQ&I‘J@S added.
1001,75g2te\$\;g§93#8§|gg$a2§ %&%ﬁ?tﬁgpﬁe%@g 1?%20551' %eﬁta YA %89 Qeerlﬂgen atures and
spxeesumn Csrrxpmspwoa%edzstimg & fgedabidererniing the abilitgiofimhaterials to

hei ven ad of 6.9 mllibar gage, 17.2 _
ey Ogise g (S afEinflonted slipras 88, 6 pirorm e
pedrgpreBsibn pet @st, thhahidkyesf sRtheassgimbl ypeciiien is measured. The
conpr essi.on dev ce,li | aced in an qven at a %%60|f|ed

t SRFSEP SR &% dhgippl aged.; BsaReeh SRASSEY ARY 1N ARE onpRERRSIAT gevice: The

t fiecHAEM]s@ohi R8st & HHABLOPEEIBSHH EnkiShdigltivaM&da fiefMoad of 6.9
theﬁgﬁe0|nen and the specinmen is_allowed to cool to

eAPED dt/ur B1HBFD .gégms-m 7 ipilkibes gagpdP- 1t piigkhés Psig, 0.5

Codipy. eSRLAR 8R4r AsSeRBRYL %S&nﬂ&sﬁoﬁﬁe‘}ﬁ:@tlagﬁa&fd ihNB oven at a

origi nal thickness that renained set, i.e. did not

r ess\fisd teapseprdonagivep tang periadh A Beremp Vi hmspepls fiom the

COVR, Brak lérﬂ@h&e@%&m@é %p%rcuﬁéhe ahe%e Wme,h AVfiRved to cool

conpressi on set val ue of . recover

5% tfon ttgmpetalira dicferi @R?ﬁ@@@g thn eﬁlraééblckeesgf Chmpression set is

COPERSE 1M S8k SR 5 MeSBliNANNIdA IO domalIRF &' 118 did not

tests were per e I ndi cat ed pressure,

tmqpeqra(pmamp@ef h@sae aahtg:kaestsmfel %pmol@tfgrfe @Onpression and 0.95 cm

”%f%“tﬁ‘é te-';?Wo ldlha\(eoaoégrﬁére&sioyg aq‘éé.l F§%I, i T??l(?l gt recpver 5%
l'ustrate, foans forne ron1 i Spersion a 17 had’

aof lmjmgdalauhmknessof'l‘ Hmmltsaiﬂthqasma&smonpetrtmis ti@ dioanm Table

fp’r @Egref h@ests were performed at the indicated pressure, at a temperature of

85°C, and a time period of 20 minutes.
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conventi onal ethyl ene-octene copolyners in a

conpression set test. The reduced foam col | apse
w@adwsnosnel |y i ndi cates i nproved heat resistank@r/us2007/015493

provi ded by the bl ock structure of the block

i nterpolymer used in Dispersion 1. Detailed Froth

Preparation [00177) A sanple of 150 parts of Disperion

1 is blended, in a conventional mxing bow and taking

care not to entrain air while blending, wth 16.5
arts of a 10%solution (Tablesh parts active) of the
se|lBpmed | {Gonpresgiomifeanirant  ( pot a€ompmestiemBat €) and
W Sampl: 9 parts (EOigd3 part |gabvievede Ul decraddmalithndss)
gol ution|of the hydroxyal kyl cell ul ose &pher METHOCEL
EAMdsydr oxypr opylo.awet hyl celll ul ose t hi ckeaer suppli ed
By The Dgw CThem c@k Conpany|. Froth sanplggsS are
prepared Wi th a Rgpart-T1ypg stand mi xer /i TChenAd

F’rotﬁﬁsi Tal mx%rzs( Vodet SWBO?VH—aer‘ﬁ—vm—re—vw—p—'
00178) After—th mtTat—rend—Tspre eck—at+—+S
0178) After—the, s tiai—tie: PTePEs

gntrarned—by llcu[?h:i ca—frgthing—usthg td e—Sae—teer

and i, r e ppRi-p—and—fy—reredst-rg—the—mr—x speed—from
C P 25 r

medi r?wto hi-gh—ov&—a—peri-gd—of—approxindgtely 5 to-10
Inut es- unt Ll a %é|,f_,f_ fpgth '| [ f_grn:ed &%anfy of _the
roth is _mencurprp-ﬂ\\/ wei ghilng a 3 oz (Rdwr‘d) paper cuf

f
fiSerwde hilth frot B-25nce thd desired denéity is
neached, |whi ppindg®fs stopped. Di spersiofldensities are
of ten between about 900 to 1000 g/L, while the
[00176]esul tanthewesywpeith Barisil tijiusteate, e amb dotmdD Gogy dispasiddGample |
IL., Those having .ordinhar ill in the art wll
2550 L RGO o IR lfre g crordhrsBiip ppatys formed from
dicspesisioanl ahylcheoettneaopeldnass tesicoathréysionogk ftast.NThe reduced

t he whi pping tines, far_ exanple. | el ect . .
criEt HERPES HERN JRUSHES JEPETH PetriGPEcnpravided by the
t epRrsaudfiee beaf BibaintdipolyRiet i@l iRADRperdiontine
.. di spersed pol yner. Mre preferably, the dispersionis
Detail rgpar t 25C +/- 10C of the nelting point of
t he di spersed olé/rrer. £00179.| Addi tional conparison
[0017i sperss isyﬁﬁleuggaS eartyrak hgperigants isf lendess tin agcoaventippal mixing
. f . I i . 0
SR ARE 286 B SR UL, 69D 0 10
URPIgtipn 356 5 arvdts 198 i MYSTIREEREcStel drotBing, st9faatnt (mtastiom stearate)
S - r -.399 t] oUt | n he
SR Y90, 6ol Rar R S S AN of o
dihggroxgallsnl icsllelost ethetr METOIRCERpR4Mt hydrok @Sopyl methylcellulose

thickener supplied by The Dow Chemical Company. Froth samples are prepared

with a Hobart-type stand mixer KitchenAid Professional mixer (Model
KSMS50PWH) and a wire whip.

[00178} After the initial blend is prepared, air is entrained by mechanical frothing
" using the same mixer and wire whip and by increasing the mixer speed from
medium to high over a period of approximately 5 to 10 minutes, until a stiff froth is

formed. Density of the froth is measured by weighing a 3 oz (89 ml) paper cup

filled with froth. Once the desired density is reached, whipping is stopped.
Dispersion densities‘ are often between about 900 to 1000 g/L, while the resultant
whipped density may be about 100 g/L to 300 g/L. Those having ordinary skill in

the art will appreciate that the final density of the whipped dispersion may be

51



[ 001811 70/30 blend of AFFIN TY EG3200/ AFFI NI TY PLI

280 (both avail able from The Dow Chem cal Conpany,
worL@Bassp1r M chi gan) with 2% UNI CI D 350 and 1% MYSUSENE015493

4516, 52.2% active, 1% STEPANOL WAT-k (from an -39%

active solution) and 0.35% METHOCEL is formulated into

t he di spei sion once the dispersion is cooled to room

tenperature (CS 2). [00182] 70/30 bl end of AFFIN TY

EG3200 AFFI NI TY P{; ngﬁé,bm h avail abl e from The Dow

aferireled ep dpsiFsd bX1mpdifyne vhe ihjeRine iiees. 295 orpiopls.  In select

3bhatndMe, HRaT eft5di8per9idn 2%01BRhEY %t alt gﬁﬁ@qess than the

0

V\ATk(froman-3 Yo acti've sol ution) 0.
VETEOEPoing of grendiseersed pelymer-hMate @p%f?@bb’h thfnhdisperhion is formed
di [ S :
e i e | PR bR A GRS e popmsr. i on
in the standard m xing bow as it is mxed on | ow
[0017¥Unce aAddigenal menfrapisen disparsams, usad foramakiddifoampdbr saéng are as
ML §s.and then begin the frothing process by
increasing the m xer speed to high (CS 3). Foam
Preparation/Drying {00183] Frolh prepared as descri bed
[0018Mbove ABFBYIT&aBGERA00 €healsblefape Ths Uppo Chedhidyy Gompany, Midland,
stl §h Q h t 0
> Dl B AR 290 BRICABOS4E 239 RS RERENE B 510000 actives 194
pISéFdﬁUMN@LaVBMIek Nirbor eed~Hi% wviea satutidnyiang the METHOCEL is

Z‘IT“'B_}%;%“ ?rm ol eacggpe%ihg?gggzl? Xl:feh 318898%)9%0[8%8&"%? térrté)gm temperature
SE€CSIiNng is then increased to approximately 120 to |35C
(-248 to0275F) and takes approximately 17 minutes to

RS Gl e W B O R L

f ORire BbwaChdnsicaleCoOmMpaed NidMAd, heichgen) wkaaw, UNlCID 350 and 1%

' estirip [00184) S x sanples neasuring two
ACRSERENILAR (P A TorERES, T oM OAr AT (roghvaa ~30% active
| abggiopylanal eBsm mgwm:aomeas fHRmaR &R IMb ethedghdiSioft &nce the
constructed wei th ng 197 455 ggand 907 ¢

c SH RSN GG ! Sl PHO‘P‘Hée’a‘@@iaF‘gﬁ (F3dd#s of 0. 1, 0.25 and
0.5 psi on the 4 sq in sanples. Two sanple patches are

loulsnl aced/yWiBlene 3¢ A FFIBITINEIGRERY RHFINTTANP BPES ® MsHh Bozmable from

m n. The sanples are renoved fiomthe oven and t
WET hgripew Aiherm ealtivermpan, hfiddade ¥lichigprlewita 2&o AN l&v@d-’»iooand 1%
CM??&E}\?[‘]@%&? tshi p)ﬁﬂﬁ:ﬁ%@ TR AR Swa £ kt(%%m an F@@% active
solution) and O. 35% METHOCEL is formulated into the dispersion once the
dlSpGISlOﬂ is cooled to room temperature. Polypropylene fiber is slowly added to
the dispersion in the standard mixing bowl as it is mixed on low. Once all of the
fiber is added, mix an additional one minute and then begin the frothing process by

increasing the mixer speed to high (CS 3).

Foam Preparation/Drying

[00183] Froth prepared as described above is spread on release paper supported by a
stiffer paper sheet and is smoothed to a height of about 0.25 in (~0.63 cm) or as
desired. The froth is placed in a Blue M forced air oven at drying temperature of
approximately 75 to 100°C (~167 to 212°F) for about 10 minutes. The oven

temperature setting is then increased to approximately 120 to 135°C (~248 to
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J00185J Conparison of sanples conpressed at 85C for 20

m nut es under various |oads are presented in the Table
whedosmosand in Figure 2.[00186] Conparison of sSEEPUSM07/015493

conpressed at 500C for 3 days under various | oads.

[00187J As can be seen fromthe above, polyolefin

froth foans fornmed fromthe dispersion of nulti-block

ol efin interpolyners may have a nunber of useful

r 5sertles Modi fied frothed foans are also within the
IFeandtakeni appraneatelod 7 aRinugeintol irestuget wMpeEiwayi The froth
Cx%

nj t I
BB O, TR T RAE AU PR ORI REIRSEY foam
aﬂih@ﬁttlswwvrarﬁdlfmﬂsme\rﬁnnaterl al s as super absor bent
pol ymers (SAP) for articles such as infant and
L refis tingdul t i nconti nence pants, femninine
hygi ene pads, household cleaning articles, pet urine
[00184absor pixi ampied mepadsg twndngmsbage bbagrohanws dn ab:ghr mentut from
dvanta t he, present |nve
5 el Reo ruTdte  Direhripl BERTD: B reructed weighing

| IdRE PO 3y gedrl 90 Mg S:BHEslﬁ"li’ﬂmE WRAtSe Hagredi SRR MNSO. lmymd 0.5
be aqueous. These bl ock |nter pol ners may have a so
(W%\H"cﬁh;‘?s‘f &9 17 AAPPISs L ivetim! PoRITR StnBHeHob e agh Toad and
higateSROAERS ° Bl @D fr20Sihdd.| MRk tsdthplBiaed rdnfovedt eh th€Wven and
i n conononer content. This heterogeneous structure may
allEOWEIRBIS arepBIansd. hgonmyested samplesvasieat!owsshisn say and final
CRNIEREs handrGhyst gl thidd y) of a standard honbgeneous

et hyl ene-copol yner with a broader nelting range.

Coatings and articles produced from di spersions

38 RegH-Afifbka"Ry advant ageously have a hi gher heat

resi stance, a greater resi stance to conpr ession set at
[()()ISSEI evab%m Eﬁg&?%ﬁ%&%gf%s & ﬂa 88 %@SBthoﬁ(%BrrgﬁgJ%s under various
pera éJ dow I n"various extrusion and nol di ng

phoadesrs premt_‘sagd ththEslde bekpensd wiSgnmy2.be used as
coatings and as articles such as frothed foans.
Al ternative uses for these dispersions include

adh&simpés1d or bqrichadg | Ankrageal | jgvaragd oysA sarhst ¥aat €s,
especi al | y corr Udgasigd |Boities and Phast i cd Pedremsesuch as
bi axi al |y orientled poljyhickpsdsenahicBER) ,| thekyest er |and
pollyam de fil ns.| Addi ti(omal | y, |t(tbe3e fogns may be ysed
i n|[t\Npelticlelslt r uct|i on off di apers land fem ni ne hygi ene
padgsasplehig |1 qui do.abgor herys and dj.gdsri Quti o sbayer|. -
Todlay, such di agers and foegeni rMe hy@gend pads -ar e
pag¢kaged t1ghtTy. okeans Tgosgzed [T R SQEr Siong
di gcl'osed herein may proyygg Sionidifant|ly Tower
COIfPT €SS oM Set aty gub Oaé450vv| g J&ar_ furt d1SBOVETlY
of [ttre—origrmal—|foanr thi ckpessTa J RAUTT[EeTeTL " tor 1 he
eng—product- '
EG8200 2-1-1
(CS1 0.1 0.336 0.026 92.41
0.357 0.025 93.14
0.25 0.390 0.025 93.71
0.310 0.020 93.70
0.5 0.384 0.020 94.79
0.400 ~0.019 95.24
70/30
EG8200/PL1280
(CS 2) 0.1 0.422 0.111 73.82
0.387 0.104 73.26
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woL@se0isent
applications require heat
of 600C and hi gher.

| 00190]

I n anot her aspect,

the multi-bl ock

i nterpolyners may be used as a coating or adhesive

resi stance is required. Many aut oneCT/US2007/015493
resi stance at tenperatures
A di spersions produced using a

standard netal | ocene- based et hyl ene-octene copol yner
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t We242pp
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i cat.igns

eAyerage %
oPecrasRdfrer
bdigkaessr

cermgf dl sipersing the

y pol yner.
descéo.Bbed

abq

pve, catalvtic

i neg

r maxi -b

| ook133l ef

in 034

usefokzin g
cordpagly,
c lipear

i nferpol ymer as
nunber of other

deszy ijbed.fier eijn nayi3be
appl i qat iggng. [|0010RH]1 Ac
one¢ application,| dygpersigmy of| cafalsyti
mulltT-bl ock ol effns mdy [e,ddsef|ul ¢ gpeCelfl Ul 0§65 based
articres, espeC|ally having a specific vol ume of fess
[00187? han %scgngm: 00 e GboPARS] SR bf?é’jmdfoﬁltn Y6LHES From the
ncorporating a conmpound conprleng an

pdisyakiehi af dhelpeblotiorlefas uhtelmgymnrsantaychw hawumger of useful
g@?gﬁﬁgg @\él%gg{ehlﬁétheé Boaf 135 !al% qpt?une ggg;gﬁsi\élsalws 1; H]ése invention
i apt owedinghtder miesi- savanyc epntaumﬂg clhémmb;xtaxef:f faahsntsclofas those

f & t'sé’d“m ttfseéﬁaéo/%@@iéabhle' I erot 16N Bl fonmabi LY i clude

dlS clo cavity contamning
such matcrxals as super absorbent polymers (SAP) for articles such as infant and

children diapers, adult incontinence pants, feminine hygiene pads, household
cleaning articles, pet urine absorption mats/pads, and garbage bag liquid absorbent
pads.
[00188] Advantageously, the present invention provides for dispersions of multi-
block olefin interpolymers. In some embodiments the dispersions may be aqueous.
These block interpolymers may have a soft (low crystallin.ity) segment rich in
“comonomer and a hard segment (high crystallinity) which is rather low in

comonomer content. This heterogeneous structure may allow for a polymer having
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and dry strength, or an inproved softness, anong
ot hers. Such techni ques and conpositions are discl osed
WO p0oBI0&S0Appl i cation Serial No. 60/ 750,466, WhPCTURBR07/015493
expressly incorporated by reference in its entirety.
| 00196] Thus, in one application, dispersions of
catalytic linear nulti-block olefins may be useful in
provi ding a cellul ose-based article having, especially
those having a specific volune of less than 3 cc/gm
i rio¢ seaaggverall @emloubmxseccbasédamxbwpotgllmitm of asthndard homogeneous
Z%@Hlfgngct Ig g;wgdwnygxleou §9€P€I n?eqtiugﬁ 'E{?x%gndc odtir rgts Igueldtalrtm?es produced
mftdm - isperkionk eﬂisnlme‘d erepahy may, admmtageoluelafsﬁlaomea higher heat

di spersin wherein the ca
IR A ESR T RIRACES oPyRERSaBN S 2beate dgwpepiues. and
h&ﬁ@ SAFHE A brévidr aperbBAg tviiey §OVArione @RBOSion A€ molding process.
article may have an oil and grease resistance val ue oP
[0018%; | eaklteso dispepdaasumay Resiseg asheoakings padtasaartiglgs such as frothed
eXPARYT A ltdrARIRS usk? ’r§?993@@1§|1sp[ag@c%lrgnlcﬂ;tw%dhéﬁv&nﬁ)r bonding and
appl i cation, dispersions of catalytic |inear
msealinghyarekisciubsiratss, n@yefbé“wserﬂ ugat‘f:Ch bpmﬁvmﬂ plpstcs films such as
c e Iy in
SgJngélfl?lll?}i (\)/lo?h?tgcﬁj g?wp%é) lex R%?P’“Hg lelgs?]%rl . \él g:% gamlde films.
ceAdditigzdlyb ised t@ampomvtheomed an dnemonaqnmnoenbfb@amsj aod feminine
Th‘&gﬁeﬁgl élﬁg g?QFg?ﬁggﬁ al%ela t;rcn? arltm qesollo%uct%op |alé/gxa t 89ay, T diapers

[ rahérfpmlirynehygmnel patls bﬂaﬁtckmgael tdglﬁp'er]éoarngs ﬁ:gﬁrmi from dispersions
e cat tic %lne %% o
i n SC SSf’ e i B8 St S‘I&B'é%??“ OH’aﬂ dcoéBﬁfﬁéﬁ?“ aif at 40°C,
atallbe/a:sg nea‘refuslslofet:osegrmfrthe ofigtnat @bl ihikhesed raguiiiedhént for the
n%% have a water resistance value of |ess than about
8 U£50 seconds as measured via the Cobb test.

(001 9dc]00198 1 ahBfheKiabpdc@She nt1§-bkddk Viadpte &fersslﬁg?lbg%s&ﬁ){s P@oating or
et erm ned using TAPPI T559cm 02. Tﬁ

p@ﬁh%ﬁavﬁaw ereglieal sesiyarge; 1 aenyivedt H\éa'MP’FiP“‘tCéB’F apwhoaélons require

| el %@%taﬂléé bi Mnﬁéré(t@xc%%%roa&emgﬁﬁg?ex OfA Qldpe R &Qﬁmed using
board's surface and i nspecting the board 1Pter

S ;?e‘éalfdae@ maiginrensbassdpehrlicac-origre Cond ysee dads demsme ef 0.870
m%(l'adf’]%{ gir &%RQH&@Q(IQ af lf%u(',gg)f %f / 5 (5] ﬁnﬁ) il faﬂpﬁe]a(%satmgor adhesive

Kit test run at 6l evat tenperature(s
bat teepahtures ofi 637Chand Qh!hdlepésCanBdf, air sxphessvwbssedmmea dlSperSIOD

usj I I
SR TFLREL U LR B PRSI, 5ot e 2
otahdP0eChydfehez/b@seih. r amﬂ@rmmdpségynmn scon§ing rbfeBe%atm@} achieve

tes%qp[erat WLES. fO{a testing can be as high as about 800C,

5Pt eF iy 8% ed around 500C. Film | ayers made

|00191q3| ng Idead)dSlltlbﬁdtcdl tﬁﬁeh&bﬁz{]ﬁccﬂ I efuisifcagidhabyt 4 CsihglBeatulti-block
et"fll ell"peorllj;n%cxmf)ll c@ ofc different multi-block interpolymers and blends of multi-
block interpolymers and other polyolefins and plastics may be produced to enhance
certain properties such as adhesion to specific substrates such as paper or glass and

heat resistance.
{00192] In another embodiment of the present invention, a dispersion of catalytic
linear multi-block olefins may be used in connection with other dispersions to form

a blended dispersion product.
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pol ymers show hi gher Kit values at 500C than Kit

val ues (al so at 500C) for random et hyl ene pol yner
whamedoiseposi t ed di spersions, even at simnmlar PYBUS1007/015493

et hyl ene pol yner density and nelt index. [00199J The

Cobb test: Cobb tests may be perfornmed in accordance

W th ASTM D3285-93. The exposure tine was 2 m nutes.

The test involves a known volunme of water (100 nl)

bei ng _poured onto a specjfic area of the board' s
[001934 r t adw apether CHEPIIMHY ploicdPicserhanYHEP p & GirRersion of catalytic

afih&dr rhing.- @zsapgwhe.san@ bboajsgLsf sE&'irﬁB GEMBRSMEE Rudth §s gwmmmxe
can then be expressed as the weight per unit area of

wahisr mahedebeyyi bt 1ater Pefymernized, nehich Has [tegwsffecthel disbersing the
Vﬂl\ﬂ'ﬁdblééﬁeoégfﬁli h@gmteh"?n R?&;Hn%cu JipdLfied Cobb test run
at te

el evat e rature useful to
[00194¢istim@uH&hodepGBéMgdhdn&memsuﬁn&dnmdQQU@mMQﬁtManxnuhhbkmk

ytic ear bl.o mers, especially for
Bl b B oo S i s s BPd RS GiREE B, AyPURRST of other
bagﬁdmnamﬂon1copolyners Such el evat ed tenperatures
for testing. can be as high as about 800C, but
[00195dr ef er Ascyidingly el %?eounalcsb@c digperyipnsagbsaalyigdingas mylti-block

_deRgsk tady Hespsdral @lmst:cil[:%-tbh&dc%tt@ie\ét 'egpéc'un?}ﬁﬁmvmg a specific
ethyl eni ¢ nulti-block polyners show | ower Cobb val tes

ato afhdess Costy \al erégm( alies oexamBeC)papei arahdwird  structures,
eh{%h%g%u&phmﬁ{p&ﬁﬂé %%nﬂﬁfgﬂfg i dq O%Q%WO%“@ d?s)()@ﬁlcﬁl resulting

sim over al yl'ene polyner densit
i frlexiclgsOerOQ) improsed enbiesdiiesentrs vatiws| @Bb@ﬁlh@na thenargicles can

r ﬁL@é in I%V8§|A P'a&?eg[ Q ?q%e:%%&%? anﬁ%?ogﬂ V\V‘Wér {;ésggagmce, controlled

genera referred 16 as paper
pmsnftﬁctests of{ friction, dichenl 61hh0bspmpe5r, th@w&il sf@:rmaﬂhmiy amproved wet

ggé\?gj Be s’hgztf’gqn ég\grlld\é@ ]688 a?{]cgggt I oggkggolﬁée%‘ﬁ‘&ﬂ“es and
in&uﬁbmnaﬂspm$eﬁﬂps&1nembsan@phaﬁkmu@akﬂngonﬁ@@ﬂﬂﬂ66 which is
rec rb | eached pa erboard writing
pgﬁé' ﬁ&yg?ﬁﬁ’ g&?'e (GI6 "YUSEP Y Shaper, wal | paper,

« tc. h co 05|t|ons ca ener al e forned in

1001965 ¢ e i AR SRR R AT o miiiplock olefin
ORfiyPBPaiseRRbin pRNVZORe 1a RRllLIc8XBAFIdCartiche BA®ing, especially those
enbadi nent, the paper product can contain a

si'ﬁwg‘n&%\fe?%écpé%wevve sy Hisd PreieR: Brendingt ¥ icplbplgse-based

N caMPbABEN;CAMROEH MBPlicd LHRPPARET THeOFpitd %H’np‘b@ﬂa ahi\tiR time of
nultl-layered paper (i.e., stratified) web

FapRlifetinbr@ay indudspeatabytisliesar satizilagk plefia igianpelymer, and at
OfeallUl drle- RidheR g U&Ien( ewgepen{mtﬁ@ thanenenkPaPehulebek olefin

wherein one or nore of the plies may contain a paper
wierpelyimpgy comprises at least one hard segment and at least one soft segment.

The article may have an oil and grease resistance value of at least 9 as measured

using the Kit test at an exposure time of 15 seconds.

[00197] Thus, in one application, dispersions of catalytic linear multi-block olefins
may be useful in providing a cellulose-based article, especially those having a
specific volume of less than 3 cc/gm, including: a cellulose-based composition;
and an applied compound. The applied compound, at the time of application, may
include a catalytic linear multi-block olefin interpolymer, and at least one
dispersing agent wherein the catalytic linear multi-block olefin interpolymer

comprises at least one hard segment and at least one soft segment. The cellulose-
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according to the present invention. Normally, the
basi s wei ght of a paper product of the present

WO poognoison i s between about 10 to about 525 greCEURM®N7/015493
square nmeter (gsm. Normally, the specific volune of a
paper product in accordance with enbodi nents of the
present invention is between about 0.3 to about 2
grans per cubic centineter (g/cc). [00202] Any of a
variety of materials can be used to formthe paper
pbe%ﬁsic@%wbr map chaye o wister iravisiansoNaluE Rt lesathsineabouhd 0 g/m?/120

”&%%&hé SH%Q%,gyvgﬁhgcgggggtproducts can i ncl ude

ers orne vari ety of pul ping processes, such

[001981IS kr alglgzggt] peBa t'ﬂl fﬁ Q/aﬂ}él ?f ’B*Illng{egglgggh) md%t?ﬂnﬁlléh pllsms% TAPPI

perrnakln

oﬂ“ SSQeanes’lém telsmvastpeoffmnm@Iﬂmieasaatgscﬂbéd i olsé CTAfHPdetESt This .
Jul osic base .

Bl 86l reBive Spr ST op LB DT Wb BY eacsaa mopecting

hﬂfedwﬂd dftdrer spetlifoatD aidoliht 8D Bx PEXAGY tikiderss seo%&défyedd see if any

as second recycl ed) papernaking fibers an
nPrangtaged Hé.kgaxﬂg. of %empﬂﬁfﬂos@?ﬁt%ré magied il G aie % clevated

Sydthp@hiuge(t) BRI be Ga&Fubks AishiRgiiRR |dég§§ltédnd1§||3l§s@ﬂ§ KU using the
susp en3|on Paper maki ng fibers nma derived from

wseta Yiisi ‘Htj’aéw“kﬁ!%ﬁ lW‘B?'ﬁgeﬁﬁ’Pb‘ééS for gthlepebasgd blegk polymers

aRdrssllotid- &g Géasjcd Rithddin HPORAR)s. Fisher %le%HﬂeHatglln‘Beratures for
for making paper webs cog&glse any natural or

Smlﬁétqa@ Reehs highsit abouerBS G, ek weifagpb b tastadosropndii0ég. Film
azg%?é’] mggmsfn:gbcﬁ;rpﬁm te?iu&llfs]?é’@loﬁg AN 'theap’ﬁgl@tlc Ht%%%f ethylemc multi-

gr ass esparto grass, straw,
bé@@gsmolyxmtSkshewdhlfgh@s@tf\iabassxt safd tpamsatp\mleesl (eazb at 50°C) for

fgﬂﬁf eﬁﬂqe%g)g)g% él bl?z[s%d St aosx‘%‘&l td:;%%% Joqgt e'vnr%e datfs(rjl%mar overall

deci duous erous tr SO
fBbﬁd@ﬁnsmﬁheméﬂmmthQWWtandasouthern softmood kr aft

fiber h such ,as eucal ypt us, .
1001991 o e HiTERES 3G (SPEh Sty 'R BETE Ml hatsgrdapap atith ASTM
[ Djﬂfgh}lﬁ’yl ’Elhdjeﬂj’oshmvwlyib gﬁi 7 (Qf mfiteanﬂleli?%ﬁt bn@o]ﬁilé}s ﬁﬂdloiwlfhdvolume
an nown _net i nclu raft, sulfite i g ie
af prRG" TaBRels Seie genen! Rt BRI PR o, board's surface
F(ﬁﬁf&m@r gRamRerd is0NRigh &R ¥nduitel g éi?t)mgﬁmg e difference
al so be used, including the fibers and ne

dPEirsaethe waucan then dist expsessgd Ayathgoweighs figsdiifegrea of water

28hsokB&B it ehdraav@ngheeth@lowerUns - cétdf Sitie) l\ﬁ’le better the result. A
4,594,130, issued June 10, 1986 to Chang et al.; and

U dified KpbbNGst BIn5 g elpgated Usatpgratiriefsdraanchm uatfob tialistinguish
PaesiGEd Qaggaemga&qa@m@%gl M%lyﬁéqu%{}f Jn%% @éocg ﬁmymers

Pat ent 628 1ssued Jan
ePSmCIaU[YO@*z@BM@W ased bhisbdiakemers eer p@rqthonetbﬁ'lehhbased random

f izgl%ﬁmeﬁsy C@u@lselé’\paté@teﬁg%}ﬁ[lrés%lste@b{ng Cdh be as high as about 80°C,

but preferably tested around 50°C. Film layers made using deposited dispersions
from the catalytic linear ethylenic multi-block polymers show lower Cobb values
at 50°C than Cobb values (also at 50°C) for random ethylene polymer based
deposited dispersions, even at similar overall ethylene polymer density and melt
index.

[00200] Thus, embodiments disclosed herein may relate to cellulose-based
compositions, which are generally referred to as “paper and/or paperboard

products™ (i.e., other than paper towels), such as newsprint, uncoated groundwood,
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wei ght, or from about 5% to about 30% by dry wei ght,
can be synthetic fibers such as rayon, polyolefin
wo pienessopol yester fibers, biconponent sheat h- POF/ES2007/015493

fibers, multiconponent binder fibers, and the like. An
exenpl ary pol yethylene fiber is PULPEX(r), avail able
fromHercules, Inc. (WImngton, DE). Any known
bl eachi ng met hod can be used. Synthetic cellul ose
fiber types include rayon in all its varieties and
oched f Bloupdwaed weatedr Bae vihselosincoated free sheet, packaging and
Chﬁmsfrfgl |;§é BRAVHLL el cbHL SR e GRETLE ALY, é(f g%&goard bleached
natural cellulosic fibers gan be used suc
neﬂpeboazrédwwme@apehémlcepbgexsplildtbewelityowap@r oxadlpapke@tc. Such
f ICQI%@%%IIBBS %gll'l %Hgltaﬂg JC HSI[HECI oz{ccg%gcm&aﬂkcgrlesent invention
proper aper na I'bers, it can be
d@dnr&dbaﬂhhabaphewébbers be relatively undamaged and
| argely unrefined or only lightly refined. Wile

10020Tjecycl abrfexbaipte, dAaroneesnisritinent, Hed ﬁaﬁdrbﬁb@cﬂrcan contain a single-

g neral |y useful. for helr a properties and.

W%r pYRsic PR GRS Fiogt A dip %Eap ff} ers In @Eﬁ\i‘ﬁe%@é?g‘mem’ the
C@'abd;ﬂp?&dl&‘ctfchb%bﬁtanﬁﬁlﬂdmn-&]lﬁ%n I HheE Bk byramheafaes, Furthermore,
rayon, and other cellulosic material or cellulosic

déhs Daer ERduaA ap lsrs Ry a el ¢-a0n ULl RERKIAg(cta-bese than one

Caapd! weby, Retdeia SiIRCYEhtle HiFReL ﬁlleé/ hi:g SordthiRes ﬁapé?rweb formed
m xes thereof. In certain enmbodi ments capabl e of high

bareraing tgdbel PRSPy wxehtian. pNepesity. dke basie wejgheof aqaner product
h¥ ehepatadh atht a8 %@MdeeFrq%sn@f»@ @bl ézsggfgg%ﬁgr square meter

nore specifically at |east 300, nore spec
st(gdm). Qlommealbyt, WEOspeari¢ molsmespeei papal pypdutt ireaseordance with

S%OH sﬂgfsggtg;gyesgmg%,ﬂgoﬁgs%&%e gt;lzﬁ:ttﬁf wgP&gbfgams per

up to about

1e0bBeentiOetee(g/oapepnaki ng fibers that can be used in

the present disclosure include paper broke or recycled
[00202]i ber S Aamdoha g'hri gtyelfondtelids san bk ghed/toefotimpitik papedygoucts of the

are those king fibers prod ced b

6"*@8‘%,%%’5 ep{j‘g I}'iaor'lge mplg) e dgatgﬂ u't'seé‘Sé’ &ﬂkgrpé@? eproducts can
mMchu&pﬁBd:r% |fsahdacyb fhoukicRb6 PilpBpaabessseRBACIS hd klafiRUIp, sulfite
speci ﬁlcall%ﬁﬁout 75% to about 95% Yield is the
r8§  RRGOIRSHAY cYePubp-Slessed fibers expressed as a

ercentage of the_initial wood mass. Such pul p
1002033r 00 05 SABCHTRI 18 15T Ut ANCHE I 6 F68F 90 1B% ﬁéﬁi‘?&‘al“"ﬁkﬂ‘%’ include

( By WRluloSiBaHetNermamsihan ©ale R f@g{ME)nﬁv%allulosm base sheets.

pressure/ pressure thernonechani cal pul p

t REHAYRALIRERIngAide yifigh gofvrgod adradieeha P“éél‘mtﬂ]‘érﬂl @an-woody
Pybers( BVCREI EQ g@cdﬂd@lyd (lSéJI fléé}%le@l l;ﬁ)&)’erxf;}MnE GberY | £ldd mixtures

Kraft pul ps, leave the resulting fibers
withepieqdi ighal| evmos“ﬂ@fs IN%W%‘Uquicgwlyh@ICdﬁWfB@as ghgoebeuisidluded in

KW feBlis suspension. Papermaking fibers may be derived from wood using any

known pulping process, including kraft and sulfite chemical pulps.

100204] Fibers suitable for making paper webs comprise any natural or synthetic
cellulosic fibers including, but not limited to nonwoody fibers, such as cotton,
abaca, kenaf, sabai grass, flax, esparto grass, straw, jute hemp, bagasse, milkweed
floss fibers, and‘pineapple leaf fibers; and woody fibers such as those obtained
from deciduous and coniferous trees, including softwood fibers, such as northern

and southern softwood kraft fibers; hardwood fibers, such as eucalyptus, maple,
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their stiffness in both dry and wet states relative to

typi cal chemcally pul ped fibers. | 00207| In sone
wepdsmissent s, the pulp fibers may include sof t ODUS2007/015493

fibers having an average fiber |length of greater than

1mm and particularly fromabout 2 to 5 nm based on a

| engt h-wei ght ed average. Such softwood fibers can

include, but are not |limted to, northern softwood,

sout hern softwpod, redwood, red cedar, hem ock,

blrgh and Aspefer Wcmqyeﬁlyers §E’i‘ @@@r?@r@ in bqggcwegipqrul@@;] yield forms
CQ:@'cgﬁtlS rﬂ)%lﬁcae xf%&r g)(:\injr' Rt 6(!(emcﬁ?ﬂ¢|a5%|l§5ﬁf sulﬁhee, high-yield

comer ci a Iy aval p fiber's suitable for
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Pg%aggoqglpumggénétﬁgdg L4 g%sgeo 1% 1&%%%}51?{% methods

odinen ers
edrsaloy@d s . Srefpdtent Wor 4,493 aQ&eussuedriHed, 24, 1DR® to daamanen et al.;

d. t t t fib
SR ENe o R SOrBarce g8 nope R ERHE L 3t palLs. Patent
DOt nees, . | et oase e oRee ?é‘”"ai‘z&se“zﬂm‘?ﬁi‘“‘ﬁ""e
s F¥ IRk @f%%é’%%é\i o' Prrdkedie %ﬂn’éggﬁd‘)&wﬁw gt al.
of the paper weh. Mreover, if desired, secondary ]
100205rl i ber s |oBPEEMEAdIME 7 BeiOD O e kg auEh ARYP e A%y, less by dry

S WelkiRSorf fr AR TabB $24f (b ABLSOINE B9 YR AR, cdnidbe SHABUcTFibers such
newsprint, reclai med paperboard, and office waste.

Fas t4yep, Pyelefinfiens. a0 Yestse fibersabicampenent slisety-qore fiers, multi-
p(:@r?‘xﬁ@ﬁeﬂtn?ﬁﬁﬂ&l PBersS U B %QécaAns%Q@llnpgirrgsﬁol?/ethylene fiber is

oss, pinéapple leaf, and the
aB(sHlIHE??@, i avaslobhe ifren aﬁ@ésﬂessyh?lche(thmﬁn&iems IREh Ainyo known

Pﬁ!ﬁﬂﬂ'\ hodsgzmebé Hk%fbméfwetgé/t%&qﬁl &efﬂt}%?rt%pe%‘emclude rayon in all

ut are not rayon fib
et'tlaykfemileel ayd @tlh@lorﬁtbers:cxmivycdefrom b\e$®se pot ydiesfigally-modified

t ﬁgl‘leulése po&Mé" ﬁ ly ?ge?%d tna‘lz."ura ?Ilul%glgz %grsA%ax§t%te%géd such as

aper resent 1nvention can
fofemaedufed qml;mehehncmﬁyestqﬁkped onehsssliried ﬁ;‘aqﬂe; omelfonaed fibers.

ofie® BT Ao, RERSHIRS B BULE CBRE R Roa s 1 can' B desirable
S 'ﬂﬁ@| tﬁc| flyas et Bﬂwelyﬂbidbﬁl&ﬁ@éd tahat lak@leif airefinéd @M dnly lightly

e i.bers r..exa
 EEo o I SRR OGS BT WisH P Pieiaers e ggnerally useful for

hmgeme@ws,hdm bheypdetest anfiondvkt ke sbnR@hahansr edeRBALEd fibers,
web. [00210], I n angther enbodi nent, the paper product

cFeepsiRtes Aol Intif tiTbarnyeallalpsp aperucpdnby maicrobess gyeag and other

f E@l‘ﬁll@sx@tl’ﬁ%hﬁﬂ 8 cBIhIBsik Weivahivdia¥dBe MREH OUSnitable papermaking
principal |ayers. For exanple, in one enbodi nent, F

pgllgéys ‘fﬂ”dﬂﬂbf““&‘ﬁj{ﬁ Ecpeled Aybses, |v&g@( gbers, or mixes thereof. In certain

embodiments capable of high bulk and good compressive properties, the fibers can
have a Canadian Standard Freeness of at least 200, more specifically at least 300,
more specifically still at least 400, and most specifically at least 500. In some
other embodiments, portions of the fibers up to about 90% by dry weight may be

synthetic fibers.

100206} Other papermaking fibers that can be used in the present disclosure include
paper broke or recycled fibers and high yield fibers. High yield pulp fibers are
those papermaking fibers produced by pulping processes providing a yield of about

65% or greater, more specifically about 75% or greater, and still more speciﬁcally
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where one of the outer layers includes eucal yptus

fibers, while the other two | ayers include northern
wa@odosmessal kraft fibers. I n another enbodi ment, PONES2007/015493

outer layer and the inner |layer can contain eucal yptus

fibers, while the remaining outer |ayer can contain

northern softwood kraft libers. If desired, the three

principle layers may al so i nclude bl ends of various

ty ges of fibers. For exanple, in one enbodi nent, one

ofd

P73t tor abaifeP2¥ocar iE¥ntsathe Eeshitingdampuriuehinyprassed fibers
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pneﬂnu@tg fibery weish degictavbBhfaldgnie, Kigh )bﬂ(iO@EdlmaZ@d/ellHQfown for
i nst.ang stre h. (e. wet tensil. e,

¢ Qi SEfipes, moBpdeea el bR raaar b G EeFierglly pulped
t I@eld. ke, are sonme exanpl es of properties of the paper
product that may be optim zed in accordance with the

[00207)" €SentinisBHRMEMEYHmMERMEUR! pulp FibSROMb iREudSEHSE RPHbers having
that each of the properties nentioned above need not

b@n@Neiage $bgr lieﬁgt@\;g‘r%yeqlﬁstﬂ1aﬁ&éﬂmp@ﬂ ;@%Wr@l frppp about 2 to 5 mm

CehLi éh nglﬁ%i%m&l aVdragB S ubR s88WbEEHbbR daRiltRde, but are not
apez@product th has increased strength w thout

r é@aﬁ top ngwhemmesaftwoah Zeptherm sefiveod.egdwaod, redogpslar, hemlock,
Qad{eng n%mﬁ’.lf‘ner]ﬁ 'H?n&r) esctﬁ'PEe Fepé’ €BidcRLpr %gbl&%m Boens thereof, and

rtion of the fiber’s aper ct can
t rtle;aﬂrég wkemplagy rcoirymr@aﬁmzwﬁeblmmlnd?@as euigtblerfgt ithe present
arill‘ijvern‘t:}lggcﬁqcldd%t thc!sg Q@sza'bﬁu'f?or nggnahyq;aglﬁy tﬂlg. CHEYRRe trade
can rando react wt e cal'l U o%e cRBins &t “OF
n@aﬁgnhEHSULiﬁﬂ@Leﬁlt%b papermaki ng fibers to create
si ngl e al dehyde groups on the fiber surface which are
[00208ar t ofintsheef énhlerdimEhiss bawdeldyfitergrsauip as kacadpptus) inagle, birch,

ottt A ga NG Pk b S BE IR GedPa R SRR rls T mey be
s pagtics)artyhdisired ¢o easémg thﬂ@@[tn@ﬁ b€ fgl ‘het]z Ill%ucad)?éllﬁsfi gllﬁﬁg;ecan also

by ndog1 ttin or r ol z|n

o PRl Prighiaes<o i otess® Ch apddbr deg Semas e pifuciie of the

degpadeat et thBewicRigy wlmtpfoftthe pdpberwde| Movelver, i i§ desired,

avoi d d.o m njmzed, Conse ntI paper pr oduct

R R 8 OB e RO ST BBy G B orftieh af fber pulp

t iR sbifees SudM be) foRtekeRpRY n@buspmﬁﬂ bed1simeaNPMpedbard, and office

i ncrease in strength properties such as dry tensile,

wetasice farther, o{l@hpatu&lcﬁbers can also be used in the present invention, such
as abaca, sabai grass, milkweed floss, pineapple leaf, and the like. In addition, in

" some instances, synthetic fibers can also be utilized. Some suitable synthetic fibers
can include, but are not limited to, rayon fibers, ethylene vinyl alcohol copolymer

fibers, polyoléﬁn fibers, polyesters, and the like.

100209] As stated, the paper product of the present invention can be formed from
one or more paper webs. The paper webs can be single-layered or multi-layered.
For instance, in one embodiment, the paper product contains a single-layered paper

web layer that is formed from a blend of fibers. For example, in some instances,
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[ 002131 O her exanpl es of useful cellul ose-based
conpositions useful in the present invention include

wao boseosddscl osed in U S. Patent Nos. 6,837, 970PCT/US2007/015493
6, 824, 650, 6,863,940 and in U S. Patent Application
Nos. US20050 192402 and 200401494 12 each of which is
i ncorporated herein by reference. Cellul osic webs
prepared in accordance with the present invention can
be used for a wide variety of applications, such as
p&pealypind apd seftiyoad dibprsosndediomogeneowsihblendpdito papethe single-
t owel e rint, uncoated groundwood, coated
ot SR R

coated free sheet, uncoated free sheet ,

ackagi,ng I ndus r|aI aper s,
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arpesef theooutef |1%neefrs carrentpiereablend aef eueslyitus dipstsdand northem

p t of

P foRuicolohias) fuae HIRRICD f| BpoliHese uticrdoBal i e muli-layercd
prregercvebregn vmiyddamuadtlllylberwfelay%i andofanHeer wado fropubgrious types

{1dpefed O OTUR0 UL LRSS RYE AR LLATN 0B v con be

re speci frmna
akfoutxedlfrém aaswhtrtmdtpmﬁnnfsh tabing cﬂaiy)twcabnnd:xpﬂ.liyetrm
about 1: 1 . In one enbodi ment of the present

[00211]nvent i Bnacdohdankarwditio alie pudspnf ibentorndarsmfst m@dni@s:qu a paper

fibers ma rior . to form t he aper

CIRET L) TP RS RGPS TSG RO RIPSEFS it FOHETG, Srcnth (e, wet
haérds\f\l@pdr)ptérﬁilé | leey, et@)) Gosaédsywine 1¢uel, psla‘amgleres/cl mndh@e like, are
Z- dlrectlo f1he sheet .. | n anot her enbaodi nent  of

t he
pPBE’@n?X?‘W?/@ﬁt? oRFOPERES 1 R BEPHUPIRRPH A BRY be optimmized in

saktovaakcdwith the pREEt MRYenBion] By aEeE, Hshas]d 8 Ghdestdod that each
het er ogeneous di stri bution of hardwood pulp fibers_ and

SGFLUBGEORII MeBEPEed FPOENZAdIHteRR PRRNGI (R Ehbistance. For
| RxaRnpld1eh cfhR dhpRadtions, HemRg L WReEe P fRrfnl P Eﬁjﬂub?that has

| ocated in at |east one of the outer |ayers of t

papErassoiaREhandIoN regiebiossofiiébei n at | east one of

the inner |layers may conprise softwood pulp fibers. In
|00217s]t| | 1 drghisepgadbadingembodiae gidhpprsdenttineamioa; gfdeast a portion

S%@%Qaf;ym@roff BRYSARY Srb&&k ScaPPbt QRALY wEENHBHIRAWAR enzymes to

virgin
increase strength and reduce lint. In particular, the hydrolytic enzymes can

randomly react with the cellulose chains at or near the surface of the papermaking
fibers to create single aldehyde groups on the fiber surface which are part of the
fiber. These aldehyde groups become sites for cross-linking with exposed hydroxyl
groups of other fibers when the fibers are formed and dried into sheets, thus
increasing sheet strength. In addition, by randomly cutting or hydrolyzing the fiber
cellulose predominantly at or near the surface of the fiber, degradation of the

interior of the fiber cell wall is avoided or minimized. Consequently, a paper
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synthetic fibers. [00215] In addition, synthetic

fibers may al so be utilized in the present invention.
wab@sdisseussi on herein regarding pul p Fi bers iBCT/US2007/015493

understood to include synthetic fibers. Sone suitable

pol ymers that may be used to formthe synthetic fibers

i nclude, but are not |[imted to: polyolefins, such as,

polyethylene polypropylene pol ybutyl ene, and the

l'ike; po ers h as pol yet hy| ene t repht hal at e
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skilled in the art. Ic\{bchl nes may be conflgured to have
a 'f55r M9y SaTIISIE ARdpeusridb 1oPElY,; oSty CeRbEqtly, medium,

ar}ecﬁmerﬂ;dpaﬁom the ar&ucda%&%m&ia apkbORMdeY adording to the
reel . Exanpl.es of the details of the process steps an%

sdresTat inyenfiphSep s B’r?é iRediapEs{ RGTY RapIPpypmpasie gnaterials,
Papsided 'ﬁQ girBQQé{Et p \Zﬁld pﬁﬁ’ért;ilﬁ’t@s WhndSgRtike@Malerials prepared

Abbot t Pr ess (na sinplified descri ption
ofacecné"w f@ctéwle&epbvwnwl aarualls@be used e Haio iektilgupplications,

fiReiRidby wp@aﬂ@%e@x BrlpeRf bé”f)léi‘lﬁdoid Rﬁbsﬁ@q?a‘{ér?aléand wool,

sl'uice in a uniformdispersi n onto a orm ng tabric
ofmytorg 6Hk eneihen aplypayds erakpiein-hasedifileers. The suspensi on
of pulp fibers may be diluted to any consi stency which
100214]s t ypiThdl pgpauguddiats owrventiiorayarpdpef rfeler gpes both natural and

pry Sa. F

£ gﬁnﬁéﬁgutm 0815) L %Sg{ga%%lga?t ?ﬁ%sﬁéégli gﬁ{)c? ct!ra c,yom r{se% ulrarxidwood and
f iSbﬁWS)OQ Udpenddd averalbtagip. of\Mtcbivoc’(Bpm]plﬁhﬂesjtd $crftwddalepulp fibers
SSVYSI 1119 Lg nr&{%i? meludlmbelrn 1V1 lilar% S g%t% 6um1noru%1 t%ép?ro%%cé fgay vary
rrmnolsfcﬂjat'ﬂtd ngo mfdmae:h&&&l, pLap] dibblh;eto Isbfte/poﬂmdlpbﬁb&rt hﬂdy&ﬁdge from

B8 B GRRL BYRR R0 3RS AR BT o mon
specifically from about 9:1 to about 1:1. In one embodiment of the present
invention, the hardwood pulp fibers and softwood pulp fibers may be blended prior
to forming the paper sheet thereby producihg a homogenous distribution of
hardwood pulp fibers and softwood pulp fibers in the z-direction of the sheet. Tn
another embodiment of the present invention, the hardwood pulp fibers and
softwood pulp fibers may be layered so as to give a heterogeneous distribution of
hardwood pulp fibers and softwood pulp fibers in the z-direction of the sheet. In
another embodiment, the hardwood pulp fibers may be located in at least one of the
outer layers of the paper product and/or sheets wherein at least one of the inner

layers may comprise softwood pulp fibers. In still another embodiment the paper
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| 0021 7 | The pulp fibers may be any high-average
fiber length pulp, | ow average fiber |length pulp, or
worRoosiessl of t he sane. The hi gh-average fiber Penysive7/015493
pul ptypically have an average fiber |ength from about
1.5 mmto about 6 nm An exenplary high-average fiber
| ength wood pul p i ncludes one avail able fromthe
Neenah Paper Inc. under the trade designati on LONG.AC
| 00218) The | ow average fiber |ength pulp may be,
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St}%ﬂcﬁt ancbidymay foseff 4 Qilﬁmﬁadocﬁesf:lr ﬂ)t%d P tiNGhocess, typically a
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friction reducer.
machine. The suspension of pulp fibers may be diluted to any consistency which is

typically used in conventional papermaking processes. For example, the
suspension may contain from about 0.01 to about 1.5 percent by weight pulp fibers
suspended in water. Water is removed from the suspension of pulp fibers to form a
uniform layer of pulp fibers. Other paper-making processes, paper-board
manufacturing processes, and the like, may be utilized with the present invention.

For example, the processes disclosed in U.S. Patent No. 6,423,183 may be used.

[00217] The pulp fibers may be any high-average fiber length pulp, low-average

fiber length pulp, or mixtures of the same. The high-average fiber length pulp
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| 00221 1 When treating paper webs in accordance with

the present disclosure, the additive conposition
w@owBadIsdng the catalytic linear nulti-block oP@f/U82007/015493

i nterpol yner dispersion can be applied to the web

topically or can be incorporatedinto the web by being

pre-m xed with the fibers that are used to formthe

web. When applied topically, the additive composi tion

can be applied to the web when t is wet or drg.
| ypinady dMYS ABYRIALY ﬁéelabedigfh \f@nz: @hﬁwsil Si o faypbget © mm. An

a&@én‘uﬂ tfﬂi%h%lan‘a&etﬁbetrh&g’tﬁt\v%{f bi® ﬁicﬁ.{ﬁl,%p!oﬂg REIMAE From the

i'nstanCe, in one enbodi nment, the additive
ch!np’ﬁéu Rap@nlrmaynm th@ﬁé@%@smbon hOMESbAST 1Dnt o a
heated dryer drumto adhere the web to the dryer drum
|00218[rhe mﬁhedn%mmﬁbcmmtlf poip iy Uc,yﬁrr ehragmle,\@tain virgin

e .addi,t | 05| . 1s_appl
REHCERH L T RREY D GrBRR fibek BulBr P pug o for
UébtzanﬁIHJ yxe‘agﬁint,edecﬂm&fedt h@eﬁbﬂafr@p&ncaro@ﬁc@fwdshe Mlm -average

[ BodSp e Rl upieany hy b v et tosr bt fish Hefibout 1.2 mim,

aftme&hmgxe:mnmntnmrtomm spr ayed onto the web
extruded onto the web, or printed onto the web. Wen

[00219pXt r ud@GixQRED of ARHBRrag@NNb&Uich 2l z%cle%tx‘f-hlﬁén%b d8¥l FBgth pulps
may be used, such as a slotcoat extruder or

B3y hEQUAIN§ S Bxificeife PTOPARERN (i ItV PR i"tbﬁ% \ragth gulps. For

SUk 4Rk EmPILRE Y RYdif SndPRYhdHEatdse g0 pEREnEXAWR] it I&aavelag,e
inkjet printer of a rotogravure printing device

nmay
uSber. logippplrThed desspdpsiabruimaf rrscentdor p@rgltteluglatavmqge fiber
P P UEdRn P9 CwB2hit
b, b, 5 ORI 5 A8 785855, OO ow-cvems
i fiberlpogthtpadp amt abaun @S petdent bigh-avargd fibonisogitt pudp. may
depend upon the desired end properties of the
{00220t el | ulTbs gpubadiberspessduotthe epsesmhi Inviertige trayl leel uh&fieed or may be
Igcagerp 5 a\}ah(éps |1i"net8§] oq:al)é{lﬁ mentt 981#%]? ail{o%ﬁe BE g ggrcngth resins
pasd/ot Feat ardersafriagrbed addedgtobithprone tshengap&fd arafionaesistance.

a post tr | nco tion of t
ﬂgﬁé’?%"b%%ﬁn et P RLER it oREl B Bt BUBIP prkMENE 557 H
c el dilabRs frohagrdi&tulds tTHeenibEYCHapaShuey PARBZ &BY a@fnlab]e from
sever al t hods, as incor %gated by <ﬁfeé $ce and
KARHIBY CrEeeidting Gr%&ﬁ@ 18 F9enfaRdier Byqrating ggony may also
| Be %@eROhB LI PARPtIGADIBBndiAg 6@tk Waydbd dda@alto the pulp mixture
mul ti-block olefin interpolyner dispersion forned in

atcEdysh e daaree ?Wéycapg%} Banfling ifi & veiy ¢ngs & lpgre nonwoven pulp
} RBLEYRALd firddf DRE BksnSihFMEdHeN ing] d’geﬁﬁfsta@hﬁatﬂé‘%%'f'n ti Quaker

brous structure inpregnated with such

Chemlcal Company, Conshohocken, Pa., under the tlade designation QUAKER
2008. The addition of certain debonding agents in the amount of, for example, 1 to
4 percent, by weight, of the composite also appears to reduce the measured static
and dynamic coefficients of friction and improve the abrasion resistance of the
continuous filament rich side of the composite fabric. The de-bonder is believed to
act as a lubricant or friction reducer.

[00221] When treating paper webs in accordance with the present disclosure, the

additive composition containing the catalytic linear multi-block olefin

interpolymer dispersion can be applied to the web topically or can be incorporated
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stiffening conposition can provi de adequate stiffness,
el asticity, resilience, adhesion, and shape retention
wWo 200810601 N shoe stiffeners, such as toe boxesPCT/US2007/015493

counters, and the |like. Suitable techniques for

I npregnation are disclosed in U S. Patent Application
Serial No. 11/300, 993, which is expressly incorporated

by reference in its entirety.[00225J One skilled in

the art will| appreciate that a d%sirable degree

andfarihe orel Ry hsyrapieonxednvith e foetnihat ges pses) to form the web.

S & HERLDAEdODpicABy,f thD B4R ve cbHpbitiBnt@n & AR k& the web when
saturation of the fibrous structure. The desired

délesr @ebols Wappegiat | lonors Amiediarant.y fenadditivelsbmposition may be

i 40 . t fj -pei Wagelg .

AP Rl RELHE tnll] g RGP gotdsOP RS B, in one

i emblediraertt, Wid hddilise campositivataay tbat sprineedi ontentiedvendr onto a
wil I nfluence

p Ltie f the i,ypregnat ed structur

E RERER s o 15 e BT NBC P G B BE Rty ( THEID 3R hen be

ijicsq@ed dtanshe 8okr dnaip Net)enlahel aﬂdimi@resghrp@sni@haﬁemﬁiesi. to the web
00 I et anot her ication, dispersions of the .

capdithen ookt 45 i APrer P Ben S5 BPRoHoBADY e ayD applicd

beves edlbudsce aRRarofCHEPASh tdrongy B aplidd aécord@asttoONParticular

sel ected fromthe group consisting of a colorant and a

nmRgHefi ¢ pigment is used with the dispersion, and
wher ei n_t he dispersion has an average vol une di aneter
[002220 5y ¢ | c1 When sepicslbnnpmlsdt tor Bares ek Uhe @dditivecgogppsition may be

TephRbdWR%o IR weB! BMIrédddNEnts UGB ANl HATBESInkd NS wabE When
di scussed i n co-pendi ng, co-assigned, application

( Axtradere9ntodBR &tebNany suEbie extiuséen devikamaly 18 used08ich as a slot-
h&hed ' r RQr y ren I d

ERLETEI RSB INIIBER O SEDPY HEIGLARREe! R v, any

disgipene | wmtingt deeigstmay gor upeh oFort lesamplpui ah nelsietogrinter or a

r . ner [gles. In selected
eE%%gﬁﬂgh?%éﬂég%%$§%?Pé?Féh%%f of the water may be

100223r ﬁbng\éiesrref%:?(?igp%;réﬂcnﬁ gnsag/fl}e?lﬁc:orralglgtéetéilras :aglﬁ'pﬁ;lgg ilggmee paper manufacturing
poesp| Thhedidydisingalie drydesgat Wwaiddhi $ipetigieddion Asiricsrporated into

no Ln the art, spray drying involves, the .

ROt et hemp P RfiRH i ArBPd REPRAS s gpd groperties of the
deldglbed-Baset hrodudtaad wilh bt lletatled phtet. Invdrpbraiioh wits iMaydinclude
dr in% chan?er The sprays ar e Rggicall produced by
B HET8E &1 PulRuFEaAPP BRI he HEtcTo£F e Bipsessy Best drpatment
afteMBhsihdibat b AR biger dhadli®d SndB RebiéD1pEBL ir8finkhht. dh¥orporation of
ﬁar icles proceed under controlled tenperature and

np
15 FIFRWS 8 1F SRSenPENEIOn W8I ¥ APy e W atrsbashd isypptyre may

68 REhIBUSLIBY ¥ind LPRRINA HEMMY a8 NAIIPEIrate@E REdrBte, and known by
condi tions and_dryer design are
those of ordinary skill i’ the art.

[00224] In yet another application, a catalytic linear multi-block olefin interpolymer
dispersion formed in accordance with the disclosure, is suitable for impregnating a
fibrous structure. In certain cases, a fibrous structure impregnated with such a
stiffening composition can provide adequate stiffness, elasticity, resilience,
adhesion, and shape retention for use in shoe stiffeners, such as toe boxes,
counters, and the like. Suitable techniques for impregnation are disclosed in U.S.
Patent Application Serial No. 11/300,993, which is expressly incorporated by

reference in its entirety.
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sel ected according to the drying characteristics of
t he product and powder specification. [00228] Thus, in
woep@sessodi nent, a di spersion may be forned, aPdI/usS2007/015493
shi pped to another |ocation, where the dispersionis
subjected to a post-treatnent process such as spray
drying to forma toner powder.[00229] In sel ect
enbodi ments, it is advantageous to add auxiliary fine
particles to the base toner particles in order to
[00225|I npr ov@ne Riilledin dhe gt willeapsrecietei thatcadieirabde degiee toy amount of
C c t

Thablafn R RE S Fol 5 R FAC Farfht, Tl ion SERRY B sifchre 1o 4
s norfipkete srftultahen b:efsthe tfibnars q&a&tural dhendapirbd degreeals] i;npregnation
?Igelhrg %}’:?‘{jru%lrogu%%f%ié%l eenz}tllg]rg:cggg: glborplegﬁg lmpregnated and
pﬂfet hath@Sof ivipre@isse, far bj:zdﬁlsles umie gidlled in denarc anildiath®, appreciate

on, car bi taniumc zZir i um car bi ,

P ot e ap g nd PR e R SO alr SRR R il Jafluence the
ns&buwﬁ 6frthé dfecifidN@giAeneA Rbéle, arﬂha@gbx@mn@am gfample) and
nol ybdenum car bi de and cal ci um car bi de, vari ous

nPEACEERE BYEMEEES-boron nitride, titaniumnitri de and
zirconiumnitride, various borides such as zirconi-um
[00226) 0y | gdn xehranether ppkEai Ay clispgssions ghithencatalis lingdrcnyli-block

OX|eff iMTBPPRI Q¥ i ¥leusedhings %{eqeo011ﬁﬂﬁaﬁfns()¥\1h@€eln at least one
al um num oxi'de, cerium oxide, silica and coll al

si¢leetad fioam ithrigraupt eanaiséing mﬁplo‘emggms uadh _aalglag!_sﬁt@u Rigment is used
t I\/Jl@ln reedls;g@ggﬁsé 1e¥e%p‘a]ieed@ gsﬁ)‘ﬁrl‘?zﬁt A E%%hé@@@i‘h%e diameter

phosphat e ‘conpounds such as ca ci um phosphat €;
s phiftictiesize from ahputrB|3ytiodénuing. dinsigf Ofnisd d echigoes fge forsud4ting such

ﬁz x%?g §b§iﬂbi§4 %%rdlgc% &an %@rp%ﬁ fol g9 ragsqgrlled, Qéék?clﬂﬁon (Attorney

S Slch as arum nim's Fate
sﬂlmkat Hp. 64617, Stledoat Masohd3 rﬁ@@,swhmlstse&a«padsel,y inabipprated by
%iowct e S\/atgtto s carbon bl ack and conductive carbon
 pF ARt TEYand ferrite, nay, for exanple be
ic.fine particles

npl o th a -
1002271, PR R B phRRRS p RS o BarERya Rl th auid may be
epEyvdde f@nﬂrtoﬂeﬁ‘fiﬁrﬁﬂbﬂ el &8édled BRPodinfintE sabRhiallpall of the
eg%oyed. £00231 E such auxi.l i arﬁ,I fine
STEPREDE Bmoved, t°t PHR ARSTHP R REECleT ude RYS sgippdiment, drying of
om&@isp&%h%&y sa@b&ﬂn;htsa@dx b? lspENdtyaid de cﬁﬁfebg& blA@qk known

may, for exanple, articularly preferably enpl oyed
Féf theett, Sgtﬂzyhdfé(wa mva Sfﬂi%towa%fttm A2 Hayidi fﬁ%qslﬁfé ipfoea spray

aQ@MR)pﬂ@th@ B&G{aétﬂ &@@hd}alé}ﬁ Wl iafr ihiang: yﬁx%rc!h'aﬁlb%ﬁ The sprays
where the surface the particles is treated b

y
s are yeically supdesed @uewwasowwmb%bp& nprzde pipspgesy Fyaporation
U beahbRAIr808Hh HCRrTed fd BendtBHPLE NPy A8k ALles Sroceed under

titanate coupling agent, a silicone
controlled temperature and airflow conditions. Powder is dischar ged substantially

continuously from the drying chamber. Operating conditions and dryer design are
selected according to the drying characteristics of the product and powder

specification.

[00228] Thus, in one embodiment, a dispersion may be formed, and shipped to
another location, where the dispersion is subjected to a post-treatment process such

as spray drying to form a toner powder.
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oil, anpdified silicone oil, a silicone varnish, a
fluorinated silane coupling agent, a fluorinated
w@rdosoesel oi | or a coupling agent havi ng anm noPQr/U83987/015493

or quaternary ammoni um bases. Such treating agents nay

be used in conbination as a m xture of two or nore of

them J00232J As a nethod for adding the auxiliary

fine particles to the base toner particles, a nethod

is known to add and bl end them by nmeans of a high
[0022Ypeed lotdetact sobadinmenss, st d¢hadwantagdeons tthedld pitxidiery fine particles to

0 lockin s
A HE bite phdt AL hbriBPLARHAEUE g REEHDnG EREHAREEN stbity,
aumtha: hkoykmgmanpmdq atladsigl tene;darmurd, lee:. SThd andliatly ftda:epamcles to

S SR Bt R R e B BBy S ror e
caaahige\za@i‘oueﬁﬁgam@oﬁoﬁgamrm@ncls@ar ing stress
(hereinafter referred to as a conpressi on shearing

[00230]r eat rm@tth@mmgmlasﬂn@Eaam@?mmby%amb&@lxo&s silicon carbide,
nmelting or softenin e surtace of the base toner

paioretE (adiden diteninay Barbidee P 6obiden hediip paybide, vanadium

S Wati8€ - tARtafund Gatti S HIBRLNABRBIRL Hﬁ*) teﬁ)ﬂ:a?lﬂag 5“161‘1’1”&1‘1 carbide,
treatment, the aUX|I|ar fine artlc es may be

benelykdenum cerbidesyid ‘a‘&lé‘uﬁT carfyidlen ag@ow%n@mdqsmmh cqsésnron nitride,
tht&%h §er?§4 i Ef'i"!:obﬁHlln ﬁi'iugeatv'aﬂgusogoxtl Qﬁﬁeas:ﬂ%%ﬁmm boride,

pal‘tIC| es, whereb Yy I ock I nNg fesi stance uri ng
stvarigye oxides svichhast Htapeumt exide.negfcibm Dﬂpieo\mttgnesinm okide, zinc

'ber?@essabgh& QidPr 9dUGRLA &899"%&"41111?%1& s?n?c% Lw% Moitélgl silica,

bring’a usi'on to conponénts o
orvaamps itiarete ewmpoundsa sodntasncadcnsnn (blp'c;nansg mpgmeasturmmtanate and
|oned C an. shearin
tr grg) ?rlélﬁt ﬂgnaet\ S'gel s “CORY lfc af 8 ﬁau\'fé pgosﬁaglgf,eow\]ﬁdes such
claeamﬂwﬁiedufhl nsdlftai,e, aloealds sslrcﬁaa:ge 1ﬁﬁgile§luhea‘liloride and carbon

face, a.head syrface sur f ace, .
SRS e R oRFT 2B hual B il U Bt Fate, zine
V\A’Sték';lﬁata ahdstrﬁ:ligmd suufn F@tdbﬂftaj ned, hgdhtcﬁhﬁt \thalax@ﬁpaﬁatrb&h e8lack and
to treat e forci ssed thro t he
o ISBBFUHE Corfivar R IaEHRkea0d Tom o (e SSLmRmPIe e srmRigyed. As
Stthee%gaMid lfineepLuElEs,elind @afthﬁessb'f bagerent rteé]ﬁ Bﬁ”afchﬂice?esm an
W t hout subst an%l ially pulverizing them As

cCRPFBESIHIF BHE "?lﬁgr?sluéa?%ﬁ?r e&‘ﬁﬁk\’r‘%\tbﬁseni%oﬁ‘é’ used, a
mechanof usi on apparat us_ manuf act ured by Hosokawa _ )
[0023%) cr onrong cucheppxilpgy fi é&?aﬁ%?‘élesabélhﬁﬁn%/ ifapiEy oxjdyp 2bunina, zinc

TR&i®D A4ELIE REILIREEaPR I dri &drRiusivd @&%oﬂ%l%l@%at}f a8t 'yfc?ﬂhple be

apparatus is usually constructed so that a m xfure o
t artiradaslyt prsEralily gsepbayadi Epaberasirhtdveiliany ifine gestidiésmpay include

PR LG Veesmterﬁnarreatlﬂeltg%ﬂ?c%%aganﬁaﬁ@edpmc%st SHBR' AL YWiface of the

of at east th matlnglnltlalo
particles is treated by surface treatment such as hydrophobic treatment by a

treating agent such as a silane coupling agent, a titanate coupling agent, a silicone
oil, a modified silicone oil, a silicone varnish, a fluorinated silane coupling agent, a
fluorinated silicone oil or a coupling agent having amino groups or quaternary
ammonium bases. Such treating agents may be used in combination as a mixture of

two or more of them.

[00232] As a method for adding the auxiliary fine particles to the base toner particles,

a method is known to add and blend them by means of a high speed stirring
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tenperature by neans of, for exanple, a hot air stream
thereby to have the auxiliary fine particles fixed. As
wo b@speaisvi cl e surface-nelting treatnment appar apCBEUSHOTE15493
used, a surfacing system manufactured by N ppon
Neumatic K. K may be enployed. [00235J In yet another
application, dispersions using a catalytic |inear
mul ti-block olefin interpolynmer may be useful as
films, adhesives, or other sealing and/or packagi n% )
affAching: SIGH=s arRieasehsl PEen aFloREHEY dBareer tonipIrQus the blocking
a%&é{bm A admgpeérﬁbé}amfr@ iy éﬂe?éi-rédntoal%‘értﬁé‘%ﬁh‘élf}l fine particles
above disclosure to a substrate. Those
hzfmeﬂ gukihel suriace RE the basgi toner ppitistssat I@ thisanreseny inpeation, fixing
a e j cl [
of ok UhE ARMICHE HREGs LR ) Hppafiull KR! rering o
papmpmslsaml sharogi ﬁrﬁtsec(hptﬂityafwgeﬁqyedbeo utsea:l coSu:u:(tSSlOn shearing
isclose

t %rcegp é‘.’l{%ﬁﬂg}f Fﬁsfali alk%ppa%it;g 8%13%:%"811 l\}\ﬁltx% or so emn thfI: surface of

[ mlmeeerrasas abﬁd particet eqmzrmeattaw teferrehttor &t vi. p:ﬁrﬂ@%&}rface-meltmg

R R B RS S i PSR ol S B FFetes may e
paﬁkﬂglﬂwﬁ&b@&osmeeﬂﬁfa(cdu@f tie bayetodteapar€ldd without substantial
ileatlont %atures) grov i de the abllltyto seal

pRukiEgERiRy ef s b 8per B TRSwRRY  blarkinerevitae during the

gQeRffaRRekadfeh MrfiHrhtuYe nlaQ08a3 Thpldvea! Bgd iR ShssibRN® Pfoduce a
nore enbodi ments of the present invention provide the

atipngre yhich selgss 6‘&6Wa§‘é§‘6‘$e?b%fbﬁk§w Epé&pappPRgs of a copying
Wi Bihe dPU pritlerSdv@h iR caﬂﬁnmétc@g}m gQpeRRipkagi ng
n

lines, the tenperature of the sea g equi pnment can

|002337|]c ten Aevi MR- lﬁgﬂﬂkﬁ%onﬂﬂ‘eé@ldnar Qﬁzaﬁﬂguq;eatlﬁérﬁmag)gg atus is

setpoint. Wth a packagi ng film havi ng eat
i spnstardtesh tq daperanarey deprankeqdefinedsbula bead swiifdde fwl a head

d t
OBUREL LY MOBRSSAL | A ULATE N | S TOTEHRPLABEL A suce,
sedlich aid matiaiy menfrewhtleredisthoce savhintoatde do \Akmtghe particles to
I %gltyéa?e%aire %&%hﬁ? Bgsség tl%%t]% de lea1%\&/%eo%rh%9ebb ac conqu eD9dn stress

be "heal seal e I'nc
ushdga ashPaild oreds till BraekerTak tterths eturfate 44F pei padales without

pressure._and . 0.5.second duwell tine. Sealed .sanples are
DSOS R VTS Y 6F e SBREPSSIPTRPAriRe Jradicpyapparatus
I 00 esstd,ad méddnofiklon apidchtuamearm@leniet atyl Mesdkdwia Midton KK,
befor% be| n g%l | ed on | nstron nodel 4501 tensile
t &% %‘%W& §tUSRUOREd of 10 inches per minute. As
sed rei.n, the tenperat whi ch a seal strength
[00234]¢ %) 2 *mhoefe-%enéleﬁn&@awrﬁ‘s&a B¢l iHg Sefgnns apparals IS usually

| RbhétAld@Nsd BAPE AK€ of the base toner fine particles and the auxiliary fine
particles is instantaneously heated to a temperature of at least the melting-initiation
temperatur.e by means of, for example, a hot air stream thereby to have the
auxiliary fine particles fixed. As the particle surface-melting treatment apparatus to
be used, a surfacing system manufactured by Nippon Neumatic K.K. may be

employed.

[00235] In yet another application, dispersions using a catalytic linear multi-block
olefin interpolymer may be useful as films, adhesives, or other sealing and/or
packaging applications. This particular application involves applying a dispersion

formulated in accordance with the above disclosure to a substrate. Those having
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[00239] In yet another application, dispersions using

a catalytic linear nmulti-block olefin interpolyner may
wheoosmetsod in formng long fiber-reinforced  PCT/US2007/015493

t hernopl asti c concentrates. Techni ques for formng

such concentrates are disclosed in copending,

co-assi gned Attorney Docket No. 641 54, which is
.incorporated by reference in its entirety. [00240J

VWi le the invention has been described with respect to

askiflip tgian i aPprrciae b PR HEE ! Suhstatedrpy bedssdh Inparticular,

ahtwidBa)riagy I@?%Urﬁer%ubtsnhﬁs GhBEbOUEE, atM klen more particularly,
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i ncorporated by reference for all jurisdictions in
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CH TORICIRFK. Bk Rcie! 07 ROy P OBy EDE! B g 0
Theal diespae sindr. Saﬁecohaldmeﬂ,timhesalad Eehﬁpl&h ateeARivedn@ equilibrate
ﬁ)&laé?c?a% etly 1Cnoa Als%ﬁ rgorn? rsrzatoat t78°l-5(2v¥e.{ “%l')]tang %B&;elrzaﬁative humidity
before being pulled on Instron model 4501 tensile testing device at a rate of 10

inches per minute. As used herein, the temperature at which a seal strength of 0.5

Ib/in is achieved is defined as the heat seal initiation temperature.

[00239] In yet another application, dispersions using a catalytic linear multi-block
olefin interpolymer may be useful in forming long fiber-reinforced thermoplastic
concentrates. Techniques for forming such concentrates are disclosed in co-
pending, co-assigned Attorney Docket No. 64154, which is incorporated by

reference in its entirety.

[00240] While the invention has been described with respect to a limited number of
embodiments, those skilled in the art, having benefit of this disclosure, will

appreciate that other embodiments can be devised which do not depart from the
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6. The dispersion of claim3, wherein the at |east one
soft segnent conprises from5 to 60 wei ght percent
w@2@Be0635m 7. The di spersion of claim1l, wherePCT/UR®07/015493

mul ti-block olefin interpolymer conprises at |east one

pol ymer fraction obtained by preparative TREF, wherein

the fraction has a block index from0.3 to 1.0. 8. The

di spersion of claim1l, wherein the multi-block olefin

i nterpolynmer has a density d, in g/cc, and at | east

on¥oRE Pt thegnpoition apidiscloseq hyesinc dyceardingini the seepetafdhe invention

f ol BOlinRe@0hBISVIHR atthBhed™claidfi02. 9 + 4538.5(d) -

2422.2(d)2. 9. The dispersion of claim1, wherein the
10024, t i - Bllopkomtyefioeumerte apolhgrmn by iacatensited by, reference for all

a/ ¢¢; | t] point. IR, ».i.n O .

o of Fisa R MRRR A Bk ol R ooy foguments cied

85Bereib, inchilhg Bistihg prdceddreS( shpherdif fullhenBisfetes ib§neRirence for

claiml comprising.a dispersed particul ate having an
vl alas S live e v SBabErerlten, & Brgied: o hengpient such
0 discdosipe incaBtdnt Waththe deseiptios .of IHe préait A wREHSI ON

of claim 10, conprising a dispersed particul ate having
an average vol unme di ameter size of 1 to about 5

m cronmeters. 12. The dispersion of claim11, conprising
a di spersed particul ate having an average solids
content of greater than 0 up to about 80 wei ght
percent.13. The dispersion of claim12, conprising a
di spersed particul ate having an average solids content
of about 40 to about 60 wei ght percent. 14. The

di spersion of claim4, wherein the a-olef n is hexene,
octene, or conbinations thereof. 15. The di spersion of
claim1, wherein the dispersion is an aqueous

di spersion. 16. The dispersion of claiml1l, wherein the
di spersion is an aqueous di spersion and has a pH of

| ess than about 12. 17. A nmethod of formng a

di spersion, conprising: nelt kneading (A) at |east one
catalytic linear nulti-block olefin interpolyner,
wherein the catalytic linear multi-block olefin

i nterpol yner conprises at |east one hard segnent and
at | east one soft segnent and (B) at |east one
stabilizing agent, to produce a nelt-kneaded product;
diluting the nmelt-kneaded product; and nelt kneadi ng
the resulting mxture to formthe dispersion.
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18. The nethod of claim 17 wherein the nelt-kneaded
product is diluted with at | east one selected fromthe
w@e@apossonsi sting of water, a polyner differinpCT/U82007/015493
the catalytic linear multi-Dblock polynmer, a polar
nmononer, and a solvent. 19. The nethod of claim 17,
wherein the nelt kneaded product further conprises a
t hernopl astic polymer differing fromthe catalytic
l'inear nulti-block interpolynmer. 20. The nethod of
claim19, wherein the tHek Sastic pol ymer conprises
What ifdlailfast one of an ethyl ene/a-ol efin copolyner, a
propyl ene/ a-ol efi n copol ymer, and conbi nati ons
tl he elafperspori coriiprasingit hod of claim 17, wherein the

m’” téatg Fglflnggrenltll%al#lgglﬁ R:?Jn lfqpcg%(ﬁ rl RS from15 to

e %R4rd segnment .
2.atTénetamh1@pler©1fngcagamu;n 17 wherein the multi-bl ock

olefjin in . conpri.s t ast one of an

ot ruh sty B PR G Rl Blosk JER ighigftn Emprises at least
ene/ a-oak @hidseiieat ANl MTedst 0Bk s6@BEIM@ I ons t her eof

23. The method of claim 17, wherein the nulti-blo

81 T diTREEY oI nElirg o b PiiisEdn athey é%tgltynenléncab|w1érblock olefin

fr agtdrpyRiRt [FoRRFisEY fRHEBAAYD W@elglRE%:ercé’m efehB dth@ast one hard
fraction has a block index from?O 0 1.0. 24. The

met¥¥8Mepf claim 17, wherein the nulti-block ol efin
Bntﬁwo&. .fef;g,onaéf adaDsit M& 4R WL qnulgnﬁoaz Jl@ﬁﬁt i olymer

melting point T 11n , in OC, corresponding to t
f ol ¢aspwrings i § tne&hvsight percest sztd)@zt Bast 0§ Bardogegment.

%427211g(q1%)1?ek; 11 g SHin, hpd EIgll')altl{g ]nZul VmggkelJig{inieHltelpolymcr

mul ti-b In interpolyner has a densi
g/ ceompirgs at lehgtamie odre qﬁwl@mqﬁg-oﬁﬁﬂmltlomﬂ_ fiterppkyn(¥C, a propylene/a-

corngaRa Rkt (LAY IS relglugrh T 113 >

6l al'lm digperatoerodichnimbi vdnesﬂarthe onlehs oan haguegusnt comprises from

0 B LB 052 Lan, 2 27, The et hod

6nt"Ell‘iepd)1|sz°§fonQﬁ' ragbaiinsESwhérein tBe at (ba9t501ﬁ>€sro¢°te§d:§;nhw e@hphtes from

o § P66 Welbht POREN o Sfedd e MOPI astic polymer,

7. The dispersion of claim 1, wherein the multi-block olefin interpolymer
comprises at least one polymer fraction obtained by preparative TREF, wherein
the fraction has a block index from 0.3 to 1.0.

8. The dispersion of claim 1, wherein the multi-block olefin interpolymer has a
density d, in g/cc, and at least one melting point Ty, in °C, corresponding to the
following relationship: Ty, > -2002.9 + 4538.5(d) — 2422.2(d)2.

9. The dispersion of claim 1, wherein the multi-block olefin interpolymer has a
density d, in g/cc, and at least one melting point T,,, in °C, co‘n'esponding to the
following relationship: Ty > 858.91 — 1825.3(d) + 1112.8(d)*.

10. The dispersion of claim 1 comprising a dispersed particulaie having an average
volume diameter particle size of greater than 0 and up to about 10 micrometers.

I'1. The dispersion of claim 10, comprising a dispersed particulate having an average
volume diameter size of 1 to about 'S micrometers.

12. The dispersion of claim 1, comprising a dispersed particulate having an average

solids content of greater than 0 up to about 80 weight percent.

71



i nterpolyner, and stabilizing agent, and wherein the

t hernopl astic polyner conprises from1l to 48 percent
whyoosedght of the total anmpunt of thernopl astiBCT/US2007/015493

pol ymer, interpolyner, and stabilizing agent. 28. The

met hod of claim 20 wherein the thernopl astic pol yner

conprises from30 to 95 percent by weight of the total

anmount of thernoplastic polymer, interpolyner, and

stabilizing agent, and wherein the nmulti-block olefin

il At Ehpdispersioncd fimsids cPmprisPeriotigperp paseulpig hayingran average

of {JiRisicBh@ht é‘f“?ﬁ)‘ém 40%0 ARK BORI AR JerRpt Y TET
i nterpol ymer, and stabilizing agent. 29. A frothed

fl6aRherdaprrsiant pbnelaine @i spesreinohofa-elefinmiy. haene,Tiostene, or

fro aim 29, having a conpression set at
85&&%&%@%&@%&& a pressure of 0.5 psig of |less

tl ﬁa"ﬁhf?@ispesmmf cl@dmll, villegeihiting Hisperkmars ofi aghausdB3Persion.

[ t. 85C,.. 20 m nut t . .
P LD ReERTE! §PRePY 15Fiin Y gisPRepck oS dgpgsion and
fromztsedplfl@am@s@ﬁhaﬂ #bot 2P, conprising cells having a

jgzg ratggi ng fromabout 5 mcroneters diameter to
ot 9666 A UFBRef SFPCH ANSPEPIISHS: The frot hed foam

of cl ahént 3Rncathigy eiA) the 16t | sn€ OBNAIYEE PREAT GBLkiSblock olefin
34. The frot hed foam of claim 32 wherein the cells

havi ng a'"¥PPelafighAgrett B ABdHc Bngir spdfidil egksolefin interpolymer

di anet er c§@pabaut 18044 @gﬁ{l@x‘itsanq'a@'@tsle&necs%me ﬁfént and (B)
greater than about 50 percent by volunme of the to

cel |'s. 38t IeqH{onesHPHEING dgant-dp PEPGHcmaznel tiheadst mt@clv@t

di Spercﬁiu?iﬁg'iﬁém%lt‘kn%&&éﬁ $8a@de Ay nmore than about
50, 000 cP at . A'method of forming a froth

f oam lp@lhiswsinrngthecs@ﬁwtata nfrgureie faims e disparsion. cl aim 1
\3’8t PhélfetRSd gtfr&?zfnm' W’rv&hegéﬁ V\%Ag rf-nglti &d@g'ﬁgg&t is dlluted with at

i spersion; depositing t I pped di sper'si-on on
sublsastaare; sehartkat frbwathe gyalm cendistingr ofi watet, raepwbhmppéd‘fermg from

di S’ ‘?&a@ﬂ I?nc?a(%nrnlta b]i c%t gmfep a o]e\xm%‘ rl%lnelt I?]F]n(:“d '\xNh I %’rﬁ

di spersi ure
rfél Thmgxqmlmmbf dhirb H&, Wihsmi ﬁﬁadmphllgnmﬂed @Bdu&rfeﬂhat dwotiprises a

Vol BB Spage | B Don Grtk Cohakt nEADRpedErgh mult-block

priiaerpolyamsrt acting with air or ot her inert gas. 38.

%Qnggh‘geﬁlgq(f f9f g : ?rlpg] 3t§vhe¥\gre1 tlee Ia'xelmopy\'hng %eg/ngell Scoslrp%]sgsn at least
one of an ethylene/a-olefin copolymer, a propylene/a-olefin copolymer, and
combinations thereof.

21. The method of claim 17, wherein the multi-block olefin interpolymer comprises
from 15 to 60 weight percent of the at least one hard segment.

22. The method of claim 17, wherein the multi-block olefin interpolymer comprises

"at least one of an ethylene/o-olefin block interpolymer, a propylene/a-olefin

interpolymer, or combinations thereof.

23..The method of claim 17, wherein the multi-block olefin interpolymer comprises
at least one polymer fraction obtained by preparative TREF, wherein the fraction
has a block index from 0.3 to 1.0.

24. The method of claim 17, wherein the multi-block olefin interpolymer has a
density d, in g/cc, and at least one melting point T.,,, in °C, corresponding to the

following relationship: Ty > -2002.9 + 4538.5(d) — 2422.2(d)’.
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5% | ower than the dispersion prior to contacting with

air or other inert gas. 39. The nethod of clai m 36,
wob@seiIsont | east partially drying neans renovP@mUS1007/015493

| east 10% of the liquid content of the whipped

di spersion, prior to partially drying. 40. A

cel l ul ose-based article conprising: a cellul ose-based

conposition; and an applied conpound, wherein the

appl i ed conpound, at the tinme of application,

Torihei method of @tﬁemsulbnwmwm itke mepltidhleck alefm mt¢rpplyarer has a
m‘”dtehmgj 85k a%L A ﬁn ¢ AT 89% ﬁ‘%ﬁ["& ;?cfmﬂ ?,"é‘,sh 2 ég:orrespondmg to the

di spersi erern
nulfbhlo\bingcrklaobaﬁhlp T.nEeGﬁ;BdleLﬂiaSzi:BJ(n‘me 1948. &adi) l east one

{.
2 BET REaty . SRt dREaREr Pof g Ppstuliiiptrioryhaving
fi hr;ﬂmsf&tsﬁ teiure W t h a conpound, the conpound
h
AR IO T SR TR BT I —

I ntiRiR aloyiaBys pé‘&gmaﬁy Iv\%@cﬂ{t oP ke %tﬁ@ﬁ@lﬂ%f&ﬁ%oplashc polymer,
wherein the catalqulc |inear nmulti-block olefin

i ntiBleRAYymeT duhsfabdinaragratandobersi dl@ébﬁ@mpl%ﬁﬁ!a polymer

at L pReisePROnS 0fth Sepieiit: byaﬂf@ugh?HPMiéWQ)tﬁtaxﬂcﬁ%tofft‘hennoplasnc
portion of the water from the inpregnated fibrous

st medtroere interpolymerg ped stabiligigiageoln conpri si ng a
@@r’ltHeClHEt"ﬁBS Wﬁn‘f ﬁ@mvﬁ'ﬁrk: Nk %Q‘?ﬁ% %sg& gBﬁfn B:]tlﬂ@iﬁom 30

|sper3|on con‘pnsmg a cat al ytIC t1-
oI d@bi RS i prreeigobymeighindbtthe etattl ameuvdi sbetheimgplagientpolymer,

qﬁl%lgﬁ llﬂgx C%E&' ¥Eﬂbﬁl£lljl € en{mlzx;u!i &Lgl% Jhgf in{l{lti-blo k olefin
nter {/msr’ conpri ses east one hard segnmen and
at lhewlymnecemﬁtlswgmnt to dfcheatent basweigheos dleetotad hmount of

fr t consi t| n a magnetic

pi 3@%%‘%% ]a\%% rp% J)ﬁn?rhm dirs °§%‘Fe§1 B %Eébsl{’%l‘ﬁg q@%&age vol ume

29 anfrodredfanini irbéusddzfieorh tienl iapasion @f 3laia labout 8
er.sion has at | eas

R B O i £ bR PP o El 2115 21 Bies at

50 messadf 0. hakigaff leds@hdn Yopélcent.

31. The frothed foam of claim 30, having a compression' set at 85°C, 20 minutes, at a
pressure of 0.1 psig of less than 45 i)ercent.

32. The frothed foam of claim 29, comprising cells having a size ranging from about
5 micrometers diameter to about 1000 micrometers diameter.

33. The frothed foam of claim 32, wherein the cells comprise open cells.

34. The frothed foam of claim 32 wherein the cells having a size ranging from about
5 micrometers diameter to about 1000 micrometers diameter comprise greater
than about 50 percent by volume of the total cells.

35. The frothed foam of claim 29, wherein the dispersion has a viscosity of not more
than about 50,000 cP at 25°C.

36. A method of 'forming a froth foam, comprising;:

contacting the dispersion of claim 1 with air or other inert gas to form a whipped

. dispersion;

depositing the whipped dispersion onto a substrate; and
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| evel of the dispersion to formthe particulate. 43. A

nmet hod for formng a | ayer on a substrate conpri sing:
W@pEBYIIsg a di spersion to a substrate, the di SPEr/EFWNT/015493

conprising: a catalytic linear multi-block olefin

i nterpolyner; at |east one dispersing agent; wherein

the catalytic linear nmulti-block olefin interpolyner

conprises at |east one hard segment and at | east one

soft segnent, renovi ng .at | east .a portion of_ a Liqui )
o h BRLY SrXInghe SV TpRes RSt b KyBY 5 pihedfpgth, wherein the
met hogh@fpet ldddpBrden WRr@lked at B eerfiphiaturales GRiAPthe $@8tiAk point of
| east one oriented polymer. 45. A nmethod to nake a

| ong theskypeEsARAYPEL e conprising fibers and a _
3N SHEORLASE fbfclraﬁﬁ'%a Sﬁ@fgﬁﬂa HeNGhibp& &bFRSioR M has {a r@ﬁﬁ‘ﬁé BBat least

cont 1 nuous bers wth | spersion, wherein _
di P& gicoter tompth sléspersigupradnytp iconlaciegawitindit or-dshergkert gas.

in i r ROl V:MEek; | east e di [ g -
SR LT . Fherehe IBpH BREESI A Bhrciy at teas
i nt5&6 poVertban denpspesson atiol washtaneg natldais egotbet inartdgzas.

east ,one soft nt to formthernopl astic coated .
s S8 ki R e T P B WoBoRlt BT evine
coatsd 100htf e Usquid beitesit rednts, wihipped idgpetsich, t fréor to partially
dried thernoplastic coated continuous fiber strands
for'"§ dried long fiber concentrate pellets, and iv

4604 atlingsebdsed ak@dg chinpagingoncentrate pellets. 46. A

method to make a | ong f]ber concentrate conprising

fi ber & celhelose-Parsr FoOpTROSHioR: Pk n conpri sing the steps

of 1 i agomidiRe ehappesh,| anereld NBE SapMitd @oHpSBRRYL SitOthe time of
wherei n the di spersion conprises a catalytic |Iinear

nul ti - bl BRPKCHIXT iCAMPHIERT HBISHEEIoN CAMPISHE one

di spersing a@ﬁ?d?%t?ic Kh&S @b 1I6KCAE R Wik ol yhGar

mul ti-block oletin interpolynmer conprises at |east one

hard segnemst leapidongtdippasgng egtsof t segment to form

thermopl asti Cyperein the catalytic linear multi-block olefin interpolymer

comprises at least one hard segment and at least one soft

segment

41. An article formed by a process comprising:

impregnating a fibrous structure with a compound,
the compound comprising an aqueous dispersion, the dispersion comprising
a catalytic linear multi-block olefin interpolymer; and
at least one dispersing agent, wherein the catalytic linear multi-block olefin
interpolymer comprises at least one hard segment and at least one soft
segment; and

removing at least a portion of the water from the impregnated fibrous structure.

42. A toner composition comprising:
a particulate made from a liquid based dispersion, the dispersion comprising:

a catalytic linear multi-block olefin interpolymer; and
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coat ed chopped fiber pellet si i :ﬁlea: ;ngaagei icioat ed

ong fiber concentrate pellets,
W(i?ga(;)gfg:s%mlg d?i ed long fiber concentrate pell etBCT/US2007/015493
The article of claim40, wherein the cellul ose-based
article has at least one of a water resistance value
of less than about 10 g/n2/120 seconds as neasured via
the Cobb test and an oil and grease resistance val ue

gipg; ulrugf%?sltt rPg‘eg‘?‘Slﬂr%gEg%g%H: _‘:’vlhggeirtl tt]h% (thlygcigsi}negﬁ m?;?ti-block olefin
interpolymer comprises at least one hard segment and at least one soft
segment; and
at least one selected from the group consisting of a colorant and a magnetic
pigment, wherein the dispersion has an average volume diameter particle size
from about 0.3 to about 8 microns, wherein the dispersion has at least been

partially dried such that the liquid level is at least 50 percent that of the liquid

level of the dispersion to form the particulate.

43. A method for forming a layer on a substrate comprising:

applying a dispersion to a substrate, the dispersion comprising:

a catalytic linear multi-block olefin interpolymer;

at least one dispersihg agent; wherein the catalytic linear multi-block olefin
interpolymer comprises at least one hard segment and at least one soft

segment

removing at least a portion of a liquid in the dispersion to form a first layer.

44. The method of claim 43 wherein the substrale comprises at least one oriented

polymer.

45. A method to make a long fiber concentrate comprising fibers and a thermoplastic
resin comprising the steps of:

i coating continuous fibers with a dispersion, wherein the dispersion
comprises
a catalytic linear multi-block olefin interpolymer;
at least one dispersing agent;
wherein the catalytic linear multi-block olefin interpolymer comprises at
least one hard segment and at least one soft segment to form thermoplastic
coated continuous fiber strands,

ii heating the thermoplastic coated continuous fiber strands,

iii chopping the dried thermoplastic coated continuous fiber strands forming
dried long fiber concentrate pellets, and

iv isolating dried long fiber concentrate pellets.

75



WO 2008/005501 PCT/US2007/015493

46. A method to make a long fiber concentrate comprising fibers and a thermoplastic
resin comprising the steps of:

i coating chopped long fibers with a dispersion wherein the dispersion
comprises
a catalytic linear multi-block olefin interpolymer;
at least one dispersing agent;
wherein the catalytic linear multi-block olefin interpolymer comprises at
l;east one hard segment and at least one soft segment to form thermoplastic
coated chopped fiber pellets,

i heating the coated chopped long fiber concentrate pellets, and .

i isolating dried long fiber concentrate pellets.

47. The article of claim 40, wherein the cellulose-based article has at least one of a
water resistance value of less than about 10 g/m%*120 seconds as measured
via the Cobb test and an oil and grease resistance value of at least 9 as

measured using the Kit test at an exposure time of 15 seconds.
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